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PREFACE 
On the first day of the Advanced Rotorcraft Technology Workshop 
(December 3 ) ,  a special panel o f  helicopter users gave presentations 
in 12 basic areas of he1 icopter applications. 
contained in this volume of the Workshop Final Report. 
These presentations are 
In addition, this volume contains a summary outline of a Public 
Service Helicopter User's Workshop which was he:: on July 14-16, 1980, 
under the sponsorship o f  the NASA Fmes Research Center. 
June 1981 
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OFFSHORE - GULF OF M E X I C O  
Robert L. Suggs 
Prcs i d e n t  
Pe t ro leu i i  He1 i c o p t c r s ,  Inc. 
___L B i oqr3 ) t i  i c a 1 Resine 
Born October 12, 1911. Graduated Texas A & M U n i v e r s i t y  i n  1932 w i t t i  3 . S .  
degrtw i n  E 1 t?c tr i c a  1 Erig i riecr i fig; M. 5 .  d t q - t l e  i n  E 1 cc t r i c a  1 Engi nce r  i ng frost 
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i n  t t ie  Eastern A i r  Coniriiarid - a t t a i n d  t t ie  rank of Colonel .  Was oiie o f  t t w  
o r g a n i z e r s  and i s  I ’rrsident o f  I’ctroletrni Ht!l i c o p t e r s .  i n o . ,  t t w  l a r g e s t  arid most. 
eKper ienced cotirrrerci,il t ie l  i c o p t c r  oper, i tor  i n  t tie wor ld .  I:eceived t tic h w s  Icr 
A w , w ~  i n  1957 fmii t l i c  American He1 icoptc l r  S o c i e t y  ‘ind i t 1  1971 r e c e i v t d  t t ie  
Sccond Ai inu , i l  L.!). Eel1 k t i i o r i , i l  Award d u r i n g  t h e  H c l  i c o p t e r  A s s o c i a t . i i ~ i  o f  
America Convent ion.  
A b s t r a c t  
___I.. 
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thereby be avoided or eliminated. 
aircraft that they produce and not be allowed to avoid the responsibility of 
the power plants and other accessories installed in their machines. 
Original equipment manufacturers should be made responsible for the entire 
A l l  rotor systems should be of fiber glass construction at?d preferably with 
three or more blades per machine ... the better to insure a quieter and smoother 
customer ride. 
and conversion to tilt rotor use. 
Thought should be given to "inf 1 ight" retraction or unloading 
With the advent o f  twin engined equipment with single engine performance, 
progress towards the elimination of emergency flotation gear should be made. 
With twin engine performance and single engine reliability, the need for emergency 
flotation gear will be eliminated. 
important cot only for bad weather capabilities, but for clear traffic control. 
With longer ranges and greater speeds, this I F R  capability becomes a necessity. 
More and more flights will be conducted during night time hours as our 
services become more conventional. This in itself will require a greater need 
for an I F R  capability. 
Every effort should be made tcj make all aircraft I F R  capable. This i s  very 
Speed is always an attribute that is desired and accepted. However achieved, 
Speeds i'l excess of 200 knots would 
speeds in excess of 200 knots would make a remarkable change in our operating 
procedures. We have seen growth in our available speeds from 80 knots to 150 
knots with accompanying service capabilities. 
greatly expand our working horizons. 
Now for the future. Lle need a helicopter that has no transmission. A 
machine with no tail rotor. A power plant with almost infinite power capability 
and very small fuel specifics. Thrust should be developed at the blade tips 
either by bleed air along the trailing blade tips or by tip thrust engines. The 
hot cycle concept should be developed. 
Stowed rotor blade designs snouia be expiGited. 
Single pylon tilt rotors and rotor blade retraction should be provided. 
Detachable compartments for flying crane utilization would bP useful. 
Quick starting and stopping cycles for power plants would be both acceptable 
While all these accomplishments would acceptable, they will probably take 
and useful from a fuel efficiency standpoint. 
a long time. 
j 
I 
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OFFSHORE - NORTH SEA 
Michael 3.  Evans 
Director Flight Operations 
British Airways Helicopters Limited 
Bi ograph i cal Resume 
Royal Air Force 1959 - 1964 Fixed Wing and Rotary Wing Pilot Training. 
Joined British Airways Helicopters as a pilot in 1965 flying bet.ween 
Penzance and Isles of Scilly f o r  one year. In 1966 commenced flying off- 
shore operations in the North Sea. Held various managendent appointments - 
present responsibilities include Flight Crew Management, Flight Technical 
Services and Training. Member of the Royal Aeronautical Society. 
Abstract 
The paper sets out to summarize what is happening in the United 
Kingdom regarding helicopter operations - with particular reference to 
the offshore operations in the North Sea and the achievements. A brief 
reference to Aerodynamics and Structures i s  followed by considering the 
all weather aspects of helicopter operations. Tile Propulsion section 
high1 ights the engine performance problems being experienced as we1 1 as 
mentioning the integrity aspects of the transmission systems. Reference 
is made to the speed aspect of rotorcraft and also the potential market 
for large rotorcraft in scheduled services using London as a centre point. 
The conclusion suggests that the vertical flight .progress is restricted 
awaiting technological advances. 
1 
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INTRODUCTION 
/ 
As a n  i n t r o d u c t i o n  it i s  a p p r o p r i a t e  and  indeed  n e c e s s a r y  t o  
c o n s i d e r  t h e  area i n  which we i n  B r i t i s h  A i r w a y s  H e l i c o p t e r s  
o p e r a t e  and a t  the same t i m e  g i v e  you some i n d i c a t i o n  of how 
we see the a p p l i c a t i o n  of the h e l i c o p t e r  and its der iva t ives  
i n  the Uni ted  Kingdom 2nd Europe for t h e  f u t u r e .  
For  t h e  l a s t  s e v e n t e e n  y e a r s  we have  operated American b u i l t  
machines  which  have been t h e  work h o r s e s  of our o f f s h o r e  
e x p l o r a t i o n  and indeed  t h e  h e l i c o p t e r  industry as a whole.  
For  the t i m e  be ing  o f f s h o r e  a c t i v i t y  r e p r e s e n t s  by f a r  t h e  
largest  a p p l i c a t i o n  of passenger  h e l i c o p t e r  t r a n s p o r t a t i o n  i n  
our pa r t  of the world, but t h a t  is  n o t  to  say, t h a t  t h e  
e x p e r i e n c e  g a i n e d  is  n 9 t  a v a i l a b l e  €or future development  Of 
schedu led  s e r v i c e s .  
We may be o p e r a t i n g  American equipment ,  but at t h c  r i s k  of 
a p p e a r i n g  b r a s h ,  I v e n t u r e  t o  s u g g e s t  that we i n  E r i t a i n  have 
nisdc a s i g n i f i c a n t  c o n t r i b u t i o n  t o  niaxinlizinq the h e l i c o p t e r  
c a p a b i l i t y  i n  t h e  o p e r a t i o n a l  f i e ld .  T h i s  c o n t r i b u t i o n ,  Loth 
t e c h n i c a l l y  and o p e r a t i o n a i l y  h a s  come from our own 
c e r t i f i c a t i n g  a u t h o r i t y  t h e  C.A.A., t h e  Company of which I am '. 
a p a r t  and other o p e r a t o r s .  Thc development  has come about 
p a r t l y ,  b u t  n o t  wholly bccausc  of the p a r t i c u l a r l y  denanding  
m t u r e  of t h e  o f f s h o r e  e x p l o r a t i o n .  T h i s  f a c t o r  is a l s o  
t r u e  of t h e  rest of t h e  world of c o u r s e .  
S p c c i f  i c a l l y  t h e  c e r t i f i c a t i o n  of the machines  t o  f u l l  p u b l i c  
t r a n s p o r t  A 2  s t a n d a r d s  , the development of IF13 o p c r a t i o n s  and . . 
the c l e a r a n c e  t o  fly i n  i c i n g  c o n d i t i o n s ,  arc a l l  aspects 
v h i c h  a r c  acccpt-cd i n  the United Kingdom a s  a c; .'iinum 
r e q u i r e m e n t  for a conmerc ia l  h e l i c o p t e r .  I hc, .? to  d e v e l o p  
t h e s e  aspects i n  t h i s  paFer  us ing  thi3 Advance Rotercraft 
Tcchnology Report  r7s a vchiclc for sry 3 ' s c u s s i o n .  
let me t e l l  you about our environmeilt  of opc?r;\tion. 
T h c r c  are  t w o  s l i d e s  which show t h e  area of o p e r a t i o n  i n  t h e  
Nor th  Sea. You w i l l  see, t h a t  the median l i n e  d i v i d e s  t h e  
c o n t i n e n t a l  .c' .;tlf between t h e  Uni ted  Kingdom, Norway, Denmark , 
Nest Germany, The Nethcrl .ands arid France.  The U n i t e d  Kingdom, 
h a v i n g  a l a r g e  coas t  l i n e ,  d id  well o u t  of thc d i v i s i o n  as 
i n d e e d  d id  Norway. 
The main area of h e l i c o p t e r  operati .on is d i c t a t ed  by t h c  
EindinrJ of o i l  and gas f i e l d s  arid down i n  the s o u t h  the major 
gas f i n d s  are located sorile 4 0  - G O  miles from the coast. 
T h c r c ,  two hc?-.icoptcr bxcs, n o t  i n  the s a n ? c  place,  b u t  i n  
t h e  same a rea ,  t h a t  is i n  East A n g l i a  and at E s s i n g t o n  in 
Y o r k s n i r c .  F u r t h e r  n o r t h  i n  the ~ i d d l c  of thc North Sea, 
thcrc have bi.en s i g n i f i c a n t .  o i l .  f inc?s i n c l u d i n q  the Fortics 
Ficld 2nd the Auk F i c l d ,  thcsc d i s t a n c e s  froin the shorc base  
which i s  Abcrdccn, are bctwecn 100  n a u t i c a l  niilcs and 170 
But ff-:at, - 
I 
i 
\ 
- 
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nau t i ca l  m i l e s .  The most n o r t h e r l y  o p e r a t i o n  is f rom t h e  
S h e t l a n d  Isles t o  t h e  o i l  f i n d  I n  t h e  east S h e t l a n d  b a s i n  I 
whic’ci is some 110 m i l e s  from tae main h e l i c o p t e r  b a s e  a t  
Sumburgh and a b u t  80 n a u t i c a l  x i les  from afiother  h e l i c o p t e r  
base i n  the nor the rnmcs t  i s l a n d ,  Unst. An i m p o r t a n t  po in t  
t o  mention here is t h a t  t h e  p r e s e n t  rriethod of o p e r a t i o n  is 
fo r  p a s s e n g e r s  t u  get  on a f i x e d  wing a i rc raf t  a t  Aberdeen 
and be f lown e i t h e r , t o  Sumburgh or the  n o r t h e r n  base where 
t h s y  t h e n  t r a n s f e r  t o  t h e  h e l i c o p t e r  and are f lown o u t  to  t h e  
o f f s h o r e  i n s t a l l a t i o n s .  T h i s  is both c o s t l y  and t t m e  
consuming as w e l l  as f r a u q h t  w i t h  d i f f i c u l t i e s ,  Lnclud!!.;ig 1 
weather  d e l a y s .  The BV 234 is be ing  purchased ,  i n i t i a l l y  t o  
f u l f i l l  a S h e l l  r equ i r emen t  t o  f l y  4 4  p a s s e n g e r s  direct  from 
Aberdeen t o  the  east Shetland b a s i n  o i l f i e lds ,  hence c u t t i n g  
o u t  t h e  i n t e r m e d i a t e  s top  i n  t h e  S h e t l a n d  Isles. 
I n  a d d i t i o n  ta t h e  Nor th  Sea o p e r a t i o n  there is p o t e n t i a l  for 
e x p l o r a t i o n  and developneri t  o f  n a t u r a l  r e s o u r c e s  y e t  t o  be 
estebl ished on t h e  w e s t  s i d e  of  t h e  United Kingdom, t he  s i z e  
of  t h i s  marke t  has y e t  to  Se estsblished bu t  as f a r  as t h e  
s o u t h  wes te rn  approaches  a r e  concerned  it is l i k e l y  t h a t  t h e  - 
d i s t a n c e s  w i l l  be i n  the r e g i o n  cf 150 n a u t i c a l  miles. There’.  
has been a c e r t a i n  amount of exp1orat i .cn work carried o u t  to  
t h e  west of I r e l a n d .  
I 
Another  fscet of o u r  o p e r a t i o n s  i s  t h a t  of schedu led  s e r v i c e s  
which a re  carried o u t  between Penzance and t h e  Tsles of 
S c i l l y  i n  t k a  s o u t h  w e s t  of E n q l a n d .  T h i s  s e r v i c e  carrlcs i n  
e x c e s s  of 85,030 p a s s e n g e r s  a y e e r  and last  y ~ a r  carried i t s  . 
m i l l i o n t h  pas senge r .  Ke have been o p e r a t i n g  o n  behali‘ of t h e  
B r i t i s h  A i rpo r t s  A u t h o r i t y ,  a scheduled h e l i c o p t e r  service 
between Heathrow and G a t w i c k .  I t  is  l i k e l y  tha t :  this s e r v i c e  
w i l l  c a r r y  i n  e x c e s s  of 1 1 5 , 0 0 0  p a s s e n g e r s  each year. Both 
these sch&Lled s e r v i c e s  are carried o u t  w i t h  t h e  C G 1  rach - 
o p e r a t i o n  having one machine. T h e  s t a n d a r d  of o p e r a t i o n  
r e q u i r e s  t h a t  it be a p u b l i c  t r a n s p o r t  and f u l l y  Irk e x e r c i s e .  
For the f u t u r e ,  t h e  Company sets great  store by khe p o t e n t i a l  
f o r  h e l i c o p t e r  scheduled  o p e r a t i o n s .  I n  Scotlalid, and the 
i s l a n d s  which are close by, w e  see an  a p p l i c a t i o n  for  
h e l i c o p t e r  o p e r a t i o n s .  P r e s e n t l y ,  a i r  communication is 
ach ieved  by f ixed  winq a i r c ra f t  which r e q u i r e  c o s t l y  runways 
and a i r p o r t s  . For g e o g r a p h i c a l  r e a s o n s ,  these a i r p o r t s  are 
o f t e n  remote from the  c e n t r e s  of p o d u l a t i o n .  The s e r v i c e  
is v e r y  prone  t o  bad weather  mi! b a r e l y  meets t h e  r equ i r emen t s  
of :he communities.  We s e e ,  and are  c o n t i n u a l l y  pushing  t h e  
a u t h o r i t i e s ,  the concep t  of h e l i c o p t e r  s e r v i c e s  i n  t h i s  
d i f f i c u l t  t e r r a i n .  
With r e g a r d  t o  t h e  c i t y  c e n t r e  s e r v i c e  the Uni ted  King-lorn i s  
w e l l  placed. fo r  c i t i e s  c l o s e  t o  t h e  Europezn mainland.  An 
i n t e r n z t i o n a l  h e l i p o r t  t o  be eas t  of London i n  a area which 
11-7 
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w a s  p r e v i o u s l y  dock land ,nowno  l o n g e r  x t i l i s ed ,  is seen as 
a n  i d e t l  s i t e  for  a holicopter  servi:e to  A m s t e r d a m ,  
Rotterdam, Peris ,  B r u s s e l s  and other p o p u l a t i o n  c e n t r e s  
w i t h i n  t h i o  200 m i l e  r ad i r s ,  i n c l u d i n g  of course, o u r  own 
c i t i e s  such  as  b i rminghan and Card i f f .  Intked, as r e g a r d s  
u s i n g  a h e l i c o p t e r  as a c o ~ i u t i n g  v e h i c l e  t o  Heathrow k i r p o r c ,  
we are c o n t i n u i n g  o u r  e f f o r t s  t o  achieve t h e  service between 
Plilton Keynes, a d o r m i t o r y  town of London, and iieathrow for 
i n c l u d e  c i t i e s  w i t h i n  a 130 n a u t i c a l  miles of H e a t h r o w ,  
Stans ted  and Gatwick, whereby t h e  h e l i c o p t e r  beccnes a f e e d e r  
s e r v i c e  t o  i n t e r n a t i o n a l  airports. 
f ' .  the b u s i x s s m a n .  We see t h i s  c o n c e p t  be ing  e x t e n d e d  t o  
F i n a l l y  wi th  regard t o  t h e  p r e s e n t  s i t u a t i o n  i n  the rh i tcd  
Kingdom, t h e  breakdown of c i v i l i a n  helicopters is as f o l l o w s :  
FIGURE 3 
H e i i c o p t e r s  ove r  6,OO lbj: 6 Punas 
4 558Ts 
53 S 6 ; s  
8 S7Gs 
15 B e l l  ' ' ? s  
4 Wesst .. 
4 Dauv &iis 
Execu t ive  Trans?or t :  50 *,.ac; ?es 
Helicopters less f'iaxi 
6 ,000  lbs.: 356 maci- nes i n v o l v e d  i n  
A e r i a l  Work w h i c h  
i n c l u d e s  - 
Power 1 ine i n spec t  in:is 
Crop s p r a y i n g  
Forcs t r y  S p r a y i n g  
C o n s t r u c t  i on  
Gas p i p e l i n e  i n s p e c t i o n s  
T h i s  the.1 is a brief sumnary of t h e  h e l i c o p t e r  s i t u a t i o n  i n  
the Uni ted  Kingdom. 
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AERODYNANICS AfjD STRUCTURES 
It is n o t  t h e  i n t e n t i o n  t o  t a l k  i n  d e p t h  about ae rodynamics  
and s t r u c t u r e s  other  t h a n  t o  s a y  t h a t  o p e r a t o r s  are becoming 
i n c r e a s i n g l y  aware of t h e  aero /acous t : ics ,  v i  b r a t i o n  and 
compos i t e  a i r f r m e  c 1 , a r a c t e r i s t i c s  of t h e  mach ines  which 
t h e y  propose p u r c h a s i n g  . 
E x t e r n a l  noise is v i t a l l y  i m p o r t a n t .  The n - > i s c  g e n e r a t e d  
by t h e  h e l i c o p t e r ,  ke it from i ts  areodyiidinic components  ar 
e n g i n e s ,  must be acceptable t o  t h e  conununity and the 
r e g u l a t i o n s ,  both n a t i o n a l  and i n t e r n a t i o n a l ,  I n d e e d ,  
community a c c c p t i b i l i t y  may wc11 be more dcinanding , s i n c e  t h e  
a p p r o v a l  of l a n d i n g  sites or h e l i p o r t s  is n e a r l y  a lways  t h e  
sub jec t .  of p l a n n i n g  o r  c o n s t r u c t i o n  p e r m i s s j o n  which in- t u r n ,  
leaas t o  p i i b l i c  e n q u i r i e s  which are o f t e n  p r o l o n g e d  and 
n e g a t i v e  i n  t h e i r  a t t i t u d e  t o  t h e  advancement of t h e  i n d u s t r y .  
I n  t h e  Uni t ed  Kingdom t h e  c?epth of f e e l i n g  towards n o b e  is 
d e e p  r o u t e d  and t h e r e  i s  r e c e n t  e v i d e n c e  t h a t  t h e  s i t i n g  of 
h e l i p o r t s  close t o  p o p u l a t i o n  centres is g o i n g  t o  be an u p a h i l l  
s t r u g g l e ,  u n l e s s  it c a n  be shown t h a t  :he mach ines  are q u i e t  - 
v e r y  q u i e t ,  and even  t h e n  objections w i l l  bc numerous. 
I n  t h e  mair., o b j e c t i o n s  are d e f i n i t e l y  n o t  o b j e c t i v e ,  They 
arise frcm t h e  p u b l i c ' s  i n h e r e n t  w a r i n e s s  of a v i a t i o n  as a 
\vhole and t h e  n o i s e  tha t  it generates i n  p a y t i c u l a r .  I refer 
q u e c i f i c a l l y  t o  t h e  second Loildon heliport of T r i g g  LaiIC which 
as been g i v e n  the go ahead on a 1 i I n i t . c d  scale and the B r i d g e  
of Don I I e l i p o r t  on t h e  o u t s k i r t s  of Aberdeen, w h i c h  was s h o t  
down - L o  coin a p h r a s e  - when t h e  authorities came t o  c o n s i d e r  
the p l a n n i n g  pe rmis s ion  and p r e s e n t e d  it to the p u b l i c  fo r  
t h e i r  v i ews ,  
The r o u t e  bet igeen Heathrow and G a t w i c k  war; the s u b j e c t  of a 
p u b l i c  e n q u i r y  which took t w o  weeks .  When w e  e v e n t u a l l y  got 
it  i n t o  o p e r a t i o n ,  n o i s e  c o m p l a i n t s  were r u n n i n g  a t  t h e  r a t e  
of t h i r t y  t o  f o r t y  p e r  month. A f t e r  t x o  y e a r s  of  o p e r a t i o n ,  
w e  r e c e i v e  ; r i r t u a l l y  no n o i s e  c o m p l a i n t s  a t  a l l .  
I have come t o  r e a l i z e  i n  t h e  l a s t  three y e a r s ,  t h a t  n o i s e .  or 
ra ther  t h e  l a c k  of i t ,  r u l e s  t h e  game. I n v a r i a b l y  t h e  
c o n : ? l a i n m t s  arc l e a d e r s  of t h e  loci11 p o p u l a c e  and are able t o  
make p o l i t i c a l  g a i n  o n  a s u b j e s t  t h a t  is a l w a y s  gets q u i c k  
s u p p o r t  . 
V i b r a t i o n  i s  b o t h  f a t i g u i n g  a n d  uncomfor t ab le  . V i b r a t i o n  
free c h a r a c t e r i s t i c s  have t o  be ach ieved  t h r o u g h o u t  the l i f e  
of t h e  h e l i c o p t e r  wi thout  t h e  p r e s e n t  need for  long  p e r i o d s  
of down time maintenance to a c h i e v e  t h i s .  I t  would appear 
t h a t  t h e  newer imchines  are a c h i e v i n g  a s a t i s f a c t o r y  level of 
smoothness. 
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With r e g a r d  t o  airframe s t r u c t u r e  8 the passenger  c a r r y i n g  
hclicoptcr has t o  also catcr for copious amounts of baggage 
and also have thr? f l e x i b i l i t y  of f r e i g h t i n g .  These 
p a r t i c u l a r  aspcc's should not be i gnored  i n  t h e  i n i t i a l  design 
of t h e  machine. Nor indccd should  it be f o r g o t t e n  t h a t  as 
w i t h  normal nvi,c. t ion procadurcs, t h o r c  is a r e q u i r e m e n t  to 
c a r r y  emcrgency 2nd support equipment  which the manufac turer  
does n o t  consic.:r i n  the o v c r n l l  des ign of h i s  prcjduct.  
Thc cc r t i f i ca t  on of t h e  hclicoptcr t o  f l y  i r r  l i q h t  i c i n g  
c o n d i t i o n s  is r hcq inn inq ,  huk r c g r e t f u l l y ,  barcly  adequa te  
f o r  t h e  t a s k s  required of the machine. I t  is a t e n t a t i v e  
a p p r o v a l  t o  f A l i r i q  in c o n d i t i o n s  forecast as no worse than 
l i q h t  t o  moderatc b u t  the a c t u a l  a c c r e t i o n  niuuat bc no more 
t h a n  l i g h t .  
O t h e r  l i m i t a t i o n s  i n c l u d e  not less t h a n  -5OC and below 5000 f e e t  
and tha t  the frcrzinq l c v c l  iiiust n o t  bc below 500 f e e t  - t h i s  
'-3tter l i m i t a t i o n  provicier; the l e t  out: 
T h c s c  r e s t r i c t i o n s  do n o t  b i t c  when thc major part of 
hclicoptcr opera t ions  arc ovc-r the scn  b u t  r c g r e t f u l l y ,  t h e y  are 
a r e a l  s t o p p e r  for f l i q h t s  o v z r  l a n d ,  undcr  I . M . C . ,  where 
s ' i f c ty  h e i q h t s  vcrstis iciriq conditions bcconie very impor t an t  
flight p lann ing  Fxtor:;. 
F,111 ic1r.q clc-arancc tht.n, wc p u t  high on o u r  l i s t  of p r io r i t i e s  
for nex t  g e n e r a t i o n  helicopters. 
a 
I 
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FLIGtfT CONTROL AND AVIONIC SYSTEMS 
It is the po l i cy  of opc'rntors i nvo lvcd  In of f s h o r c  cxploration 
i n  the North Sca, to ciisurc t ha t  tlicir hclicoptcrs arc  f u l l y  
Ik'R cquippcd ana as far iis possible- i ndcpcndcn t  of ground 
s u p p o r t  f o r  t h e i r  n a v i q a t i o n  and lc tdown rcqui rc r i icn ts .  Thc 
North  Sca ol;cr.itors , i n  q c n c r n l ,  haw cquippcd their a i r c r a f t  
t o  comparablc L' Lxcd wing s t a n d a r d s  : 
7. VIIF r r a n s n i i t t c r  rcccivcrs 
2 TLS VOR r c c c i v c r s  
Plarkcr bcacon recc i v c r  
Autoniatic dircct  i o n  f itidcrs 
Sir iglc  s i d e  batid It;.' r a d i o  
as w e l l  ;is area n a v i q a t  ion a ids  w h i c h  i n  t h e  cnsc of t-lw North  
Spa is prc-domin.int ly IjI:CC.\. host impor t an t  of all, and to 
a c h i c v c  thc indt.pcndc~icc , a l l  wpatticr radar and rad io  iilt imctcrs 
arc also f i t t e d .  
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altinietcr t o  be e n t i r e l y  indcpcndent .  The c h a r t s  for tk5ae 
letdowns arc shown, you w i l l  scc that  thc e n  route lctdown 
gives u s  a d e c i s i o n  he ight  of 300 fcct and a visability of 
900 metres. T h i s  is used p rcdominan t ly  to  o b t a i n  V.P.R.  
f l i g h t  below the mathcr .  Letdowns at tho i n s t a l l a t i o n  does 
use the N.D.D. of the f a c i l i t y  but this i s  a rncilns of 
i d c n t i f  i c a t i o n  rattrcr than a in teyra l  ? a r t  of the lctdown. 
Pos i t ivc l  i d c n t i f a c t i o n  of t i l?  f a c i l i t y  of conrsc, coiild be 
ach ieved  by the t r a n s p o n d e r  s y s t c n .  Yoti w i l l  ,mte t h a t  w e  
arc s c h i c v i n q  dccisfori h \ i g h t s  of 200 i ce t  and  .til fl ight: 
v i s a b i l i t y  of 900 Iiictrcs. 
L c t  D o w n  Charts for this p a r t i c u l a r  pirt of our o p e r a t i o n  arc: 
EN ROUTE LET DOWN 
OVER SEA(DAY ONLY) 
ti(v SEA --- LEVEI 
---- -\ 
R P l l A H  S I I A V ~ l l l  AVCC ' 
S t C i U f l l O  BE C L c A A t n  
RADAH 
, BY A;C on INSTALLAIIUN ,', 
/ 
i 
A t  DH flight m a y  contiriue VFR 
suhje'ct to visir;it cont;ict 
coil d i t io 11 s p r c vi) il inq i.e. c I o (I d 
cciliiig 300 It; forwaid visibility 
900 l l l o t r e l  
\ 
I 
1 
i 
I 
i 
! 
I 
i 
i 
I 
i 
F I G U R E  4 
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EN ROUTE LET DOWN 
OVER SEA (NIGIiT) 
I ticv SEA LEV2 
SLCIOH 10 B E  CLfAALO 
BY A / C  OR IhSIALUTlON 
RADAR 
3 0  E I T M f R  SIDE 
O F  @ D M / O O R  TO 
MINIMUM RANGE OF 
10 Nhl 
At OH fliqht nrny 
continue V F H  subjoct 
to  visual contact 
conditiocis pravailinq 
i.0. cloud c-eilinq 500 ft; 
forward visibility 9 kms 
OHSGO - - ----- ----- 
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F I G U R E  5 
m!iF FRLCl&NCY 1 
S YROMULGAlED 
:U NDB FnEClUENCY 
,S PROMULGATED 
QDM IS C)!F!ECTJON OF WIND 
I OR FINAL APPROACH 
NDB (DAY ONLY) 
63 FFS H 0 RE 
IN STBLIA-FI 8 N s 
C I i V  
FIGURE G 
11-15 
i . . .. - - . , . , .  
.I. . . . ... . . . . . . . .  
NDB (NIGHT) 
EFFSHORE 
IN STALJAT hD PJ S 
s,,"saol 
9 PROMULGATED 
S Pt3OMULCATED 
s 
b 
8 ODM is DIRECTION OF WWD 
FOn I ItJALAFPhOACM 
Ourrsheol 
(10M-30'1.1300 -c--- 
-4 on GOO 
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THIS CHART is USED ir; CONJUNCTION 
WiTk DECCA LETDOWN CHART XDX. 
NORTH DENES NDB IS USED AS THE 
POINT SOURCE All) 
. 
i f LDWESTOR 
i 
5 26 
30 I 
- 
- 
I 1408 
'nu' 
?OD 
/ --- 
at. 
Climb r h u d  to 
1032 IM)D right 
turn back lo 
NDB 'NO. 
OCL 350 above AID 
x 
FIGURE 8 
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Landinq L i m i t s  ( F i g u r e  9)  
DAY - NIGHT -
PAR 
SRA TermLnating 
a t  # NM 
sRA t e r m i n a t i n g  
a t  2 NM 
ILS 
ILS wi thou t  G l i d e  P a t h  
ILS Back B e a m  
VOR 
NDB 
DECCA 
Take O f f  L i m i t s  
Opera t ing  bases where 
s p e c i a l  i n s t r u m e n t  
Depar tu re  P rocedures  
CC or CC or 
DH ( f t )  RVR(m) DH ( f t L  RVR(m) 
200 Kote 1 200 Note 1 
200 600 200 600 
300 600 300 600 
200 Note 1 200 Note 1 
250 6 00 250 600 
25 0 6 00 250 6 00 
300 600 306 6 OC 
300 600 3UO 6 00 
250 600 25 0 600 
100 300 100 300 
A t  aerodromes or h e l i p a d s  where the  
aids detailed above are i n  use. 
Capta ins  approved by a s u i t a b l y  
q u a l i f i e d  T r a i n i n g  C a p t a i n  ~ i a y  u s e  
t h e  lower Take Off l i m i t s  using the 
i n s t rumen t  runway head ing .  
50 'I 00 SO 100 
or CDP o r  CDP 
whichever wh icheve r  
h ighe r  h igher  
Note 1 
The minimum RVR on any g iven  approach aid  is c a l c u l a t e d  
acco rd ing  t o  the  Dec i s ion  Height f o r  t h a t  a p p r o a c n  and is 
d e v i s e d  from t h e  f o l l o w i n g  tables:- 
# 
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F i g u r e  10 
TABLE I 
Landing s i te  w i t h  
L i g h t i n g  
TABLE I1 
Landing site without  
L i g h t i n g  
Cec is  i o n  H e  iqh t  RVR (m)  D2c is  i o n  He igh t  RVR (m)  
2009 - 2201 300 200' - 220' 300 
230' - 270' 35 0 230' - 270' 300 
280' - 320' 400 280' - 320' 300 
330' - 370' 500 330' - 370' 350 
Over 380' 6 00 Over 380' 4 00 
C a p t a i n s  m u s t  be approved by a Comptny T r a i n i n g  C a p t a i n  t o  
u s e  t h e s e  r educed  minima. Where t h e  C a p t a i n  is n o t  approved ,  
t h e n  t h e  s t a n d a r d  minima of 600 metres must be use. 
Note 2 
U n t i l  an  i n d i v i d u a l  C a p t a i n  has comple ted  100 hours i n  
command on  a new t y p e ,  he may n o t  o p e r a t e  t o  b e l o w  t he  300', 
6 0 0  metres minima or t h e  s p e c i f i e d  minima which ever i s  t h e  
h i g h e r  
DECCA is  approved for  a letdown s y s t e m  p r o v i d i n g  t h a t  t h e  
p o s i t i o n  i s  updated  by a p o i n t  source prior t o  commencement , 
of t h e  le tdown an?. '::?at t h o  h e l i c o p t e r  has a chart which is 
compl imentary  t o  the letdown sys t em,  You w i l l  have  s e e n  t h e  
l i m i t s  t o  which we o p e r a t e  us ing  t h i s  system, T h i s  system 
of c o u r s e  h a s  t h e  advan tage  of b e i n g  f l e x i b l e  and may be used  
a t  l o c a t i o n s  which do n o t  have s o p h i s t i c a t e d  aids s u c h  2.s ILS 
o r  ground r a d a r .  
The *use of o t h e r  area nav aids  w i t h o u t  map d i s p l a y  as le tdown 
aid; t o  these sor t  of l i m i t s ,  we have s t i l l  nut developed. 
Our c e r t i f y i n g  a u t h o r i t y  r e q u i r e  u s  t o  d e m o n s t r a t e  t h e  i n t e g r f t y  
of the  r c c e i v e r / d i g i t a l  r eadou t  r e l a t i o n s h i p .  Ne also have 
f u r t h e r  work t o  d o  o n  t h e  r e l a t i o n s h i p  betwcwn t h e  d i g i t a l  
r e a d o u t ,  a s  opposed to t h e  map d i s p l a y  i n  DECCA and t h e  p i l o t ' s  
i n t e r p r e t a t i o n .  of t h i s  d i g i t a l  p r e s e n t a t i o n .  
I t  is  f e l t  t h a t  w h i l e  t h e  FIADGE sys t em is of d o u b t f u l  b e n e f i t  
when located o f f s h o r e ,  w e  d o  b e l i e v e  t h a t  there is  a p p l i c a t i o n  
i n  t he  c i t y  centre 
and o v e r s h o o t s  8 s  well as d i f f e r i n g  approach  angles, t h e  
optimum being  G 
o p e r a t i o n s .  I t  must be a p p r e c i a t e d  t h a t  d e c i s i o n  h e i g h t s  are 
re la ted t o  t h e  obstacle c l e a r a n c e  l i m i t  f o r  t h e  area i n t o  which 
c o n c e p t  where n u l t i - d i r c c t i o n a l  approaches, 
may be u t i l i s c c i  t o  t h e  b c n e f i t  of t h e  
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t h e  le tdown is g o i n g  t o  take place. Successful a p p r o a c h e s  
i n  v i s a b i l i t y  of 300 metres (600 feet) u s i n g  p r e s e n t  d e c i s i o n  
h e i g h t s  of 200 feet are  a r o u t i n e  achievement ,  The 
a d v a n t a g e s  of s low speed  and v e r t i c a l  s i g h t  a l l o w  t h e  p i l e t  to 
o r i e n t a t e  himself a t  t h e  d e c i s i o n  h e i g h t  by o u t s ' d e  reference, 
p r o v i d i n g  approach  l i g h t i n g  or v i s u a l  cues are  available.  
These are v i r t u a l l y  CAT I1 l i m i t s  on tile cheap. Xowever , t o  
a c h i e v e  CAT 111, t h e  s h o r t  t e r m  o b j e c t i v e  m u s t  be t o  r e d u c e  
t h e  D e c i s i o n  Height  remembering t h a t  t h e  present state of t h e  
a r t  r e q u i r e s  t h e  old maxim "you have t o  be able t o  see t o  
land".  For t h e  f u t u r e ,  t h e  independence  and  the f l e x i b i l i t y  
o f t h e h e l i c o p t e r ,  i n  t e r m s  of bad weather approaches, must 
come f rom t h e  develoDment of t h e  i n f r a - r e d  c o n c e p t ,  if t h i s  i s  
t e c h n i c a l l y  p o s s i b l e ,  or else f r o m  h i g h  r e s o l u t i o n  radar. If 
t h e  p i l o t  i s  t o  have any i n p u t  i n  t h e  approach  t h e n  he  must be 
l o o k i n g  up  a t  t h e  c r i t i ca l  t i m e ,  
The p r e s e n t  weather r e g u l a r i t y  i n  t h e  i n c l e m e n t  envi ronment  
of the North Sea is 97.5%. T h i s  f i n a l  ach ievemen t  of a n  
all-weather c a p a b i l i t y  is of d u b i o u s  v a l u e  w i t h i n  o u r  area of 
o p e r a t i o n ,  On t h e  other hand, i n  all other areas  of 
h e l i c o p t e r  o p e r a t i o n  it i s  of paramount v a l u e  i f  t h e  h e l i c o p t e r  
is g o i n g  to a c h i e v e  a n  a c c e p t a b l e  r e g i i l a r ' t y  in t h e  o f f - a i r p o r t  
envi ronment  , 
N.B. CAT I 200 feet Dt l  
800 metres RVR 
CAS' 11 100 feet DH 
400 netres RVR 
CAT I11 NO DH LIFllTS 
2 C O  retie-. R ' J X  
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PROPULSION 
I With c e r t a i n  e x c e p t i o n s ,  :he Ferformance of mst t t r i n  engined h e l i c o p t e r s  is  abysmal when you c o z s i d e r  that they are 
e f f i c i e n c y  ; ? ~ 4  econony,  any i n c r e a s e  i;i power in an  e x i s t i n g  
model, u s u a l l y  r e s u l t s  i n  an increase of all-dp weight .  For  
a he1i .coptcr  t o  be credi table ,  it is j u s t  not good encugh t o  
t a l k  about  a thoustlnd foot  r e l a n d  area d n r i n g  the take off 
phase  i n  t h e  event of a n  engine  fa i lure .  
As a p u b l i c  t r a n s p o r t  machine,  the c e r t i f i c a t i n g  a u t h o r i t i e s  
w i l l  always l o o k  a t  the e n g i n e e r i n g  i n t e g r i t y .  The C.A.A. 
have  classed m o s t  t w i n  e n g i n e  helicopters i n t o  t h e  Group A2 
c a t e g o r y  which is  the Group A ro torcraf t  hav ing  e n g i n e e r i n g  
s t a n d a r d s  t h a t  t h e  p r o b a b i l i t y  oC a:i enicrgency l a n d i n g  may be 
c o n s i d e r e d  as r e a s o n a b l y  probable,  of course this c l a s s i f i c a t i o n  
1 v e r t i c a l  inac!iines. As so o f t e n  happens  for rcc?sons of i 
I 
r e f e r s  t o  t he  snachin: li a w h a k  i11111 this reasomble 
p r o b a b i l i t y  is i n  t h e  order of 10'6. 
s t a t i s t i c a l l y  t h e  SG1 Opera t ion  i n  ihc Uni ted  Kinq o m  would 
seem t o  i n d i c a t e  t h a t  t h i s  f i g w e  .is Iilore l i k t .  IC- . 
N o n e t h e l e s s ,  as f a r  a s  cnyine  performance is  conce rned  it is  
no a rgunen t  to say t h a t  t h e  p r o b a b i l i t i e s  of c n g i n c  f a i l u r e  
i n  t h e  t a k e  off s t a g e  nay be ignored s i n c e  t h e  overall 
i n t e g r i t y  of t h e  machine is t o  a lower s t a n d a r d .  Our own 
A u t h o r i t y  therefore  , w i t h  a few e x c e p t i o n s ,  c l w s  dic ta te  t h a t  
the t a k e  off performance cc_uates t o  normal f i x e d  wing 
o p e r a t i o n  of 10-3. 
I n  o t h e r  words, 'you canno t  reduce the e n g i n e  per formance  t o  
t h e  lowest cormon denominator .  
As it  h a p p e n s ,  
$ 
Having s a i d  t h a t ,  t o  c v e r c o m  t h e  problems in t f i e  shor t  t e r m ,  
t h e  B r i t i s h  i i c l i c o p t e r  Advisory Board is t r y i n g  to pi?rsua.de 
t h e  certif i ca ' i i ng  a u t h o r i t y  Chat there is a n  a r g u m n t  f o r  
a l lowing  a n  exposure  t z n c  d u r i r q  the t a k e  off phase. 
purpose  of t h i s  is  t o  r educe  t h e  l a n d i n g  area d e s i g n a t e d  as 
LAle area fer r e l a n d i n g  i n  t he  event of an  e n g i n e  f a i l u r e ,  
p r o v i d i n g  t h e r e  i s  a v a i l a b l e ,  an cii'ergency area which IS f r e e  
of s i g n i f i c a n t  o b s t r u c t i o n s  and where there is no l i k e l i h o o d  
of t h i r d  p a r t y  damage. 
self e v i d e n t ,  the SG1 a t  n l l - u p  w e i g h t ,  f o r  cxar??le 
r c q u i r c s  i n  the r e g i c , i  of a thousand feet clcarcd area f o r  a 
r e l a n d  and t h e  S76 i n  t h e  pub l i c  t r a n s p o r t  c a t e g o r y ,  has ;i 
g r a p h  which ind ica t e s  sor?..cwhere i n  t h e  r e g i o n  of two thousard 
f i v e  hundred feet i n  t h e  e v e n t  o f  c;n e n g i n e  f a i l u r e  i n  t h e  
t a k e  of f  phase .  T h i s  makes a nockery of the h e l i c o p t e r  and 
the s i t u a t i o n  cannot be alLo>;ed t o  c o n t i n u e  i n t o  t h e  n e x t  
g e n e r a t i o n .  
T h e  
L L  
The r e a s o n s  f o r  p r o p o s i n g  t h i s  are 
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P u t  q u i t e  b l u n t l y ,  h e i j c o p t e r s  w;th two or more e n g t n e s ,  are 
g o i n g  t o  have t o  c o n 2 i n w  f l i g h t  a f t e r  a n  e n g i n e  f a i l u r e  
w i t h o u t  any  s i g n l f i c a n t  d e t e r i o r s t i o n  i n  t n e i r  perf x n a n c z ,  
O the rwise ,  as we go i n t G  t h e  e i g h t i e s ,  sites from which t h e y  
are r e q u i r e d  t o  o p e r a t e ,  w i l l  LE deemed t o  be u n a c c e p t a b l e  by 
t h e  v a r i o u s  a u t h o r i t i e s .  
The proposal i l l u s t r a t e d  i n  F igu re  10 is t o  r e d u c e  t h e  p r e s e n t  
CD? by a n  amount (x)  t o  a new p o i n t  ( C D P l )  s u c h  t h a t  t he  
p r e s e n t  minimum h e i g h t  cf 35 f e e t  i n  t h c  c o n t i n u e d  take-of f  
is reduced  t o  a redeiined he igh t  (XI) .  
Note: It is proposed t h a t  t h e  new minimrn h e i g h t  shall not  be 
less t h a n  a h e i g h t  which allotis a 10  feet  c l e a r a n c e .  The new 
CDP1 may t h e r e f o r e  be a v a r i a b l e ,  and c a l c u l a t e d  on  t h e  b a s i s  
By a p p l y i n g  t o  CDFl a t i m 2  fac tor  ( t )  , e q u i v a l e n t  to t h e  
marimun a c c e p t a b l e  e n g i n e  f a i l c r ?  e x p o s u r e  t o  r i s k  t i m e ,  a 
new p o i n t  (DP2) c a n  be establisiled which will t ake  i n t o  3ccouAt 
a re ject  f o l l o w i n g  a n  e n g i n e  f a i l u r e ,  and which will t h u s  
d e t e r m i n e  the required take-off  s t r i p  (prepared surf ace). 
or' x ' .  
I n  the r c n o t e  e v e n t u a l i t 1  of an engi ; le  f a i l u r e  o c c u r r i n g  
between DP2 and CDPl it  w i l l  ncccssitate.  n l and-back  on  t h t  
u n p r e p x c d ,  b u t  o b s t r u c t i o n  free area. Thz d e f i n i t i o n  of a n  
' unprepa red '  s u r f a c e  i s  y e t  t o  be mcldc, b u t  it w i l l  c e r t a i n l y  . 
have t o  allow a l a n d i n g  t o  be made o n  t o  it which w i l l  riot 
r e s u l t  i n  i n j u r y  t o  t h e  h e l i c o p t e r  o c c u p a n t s  n o r  t h i r d  p a r t y  
damage. I t  is  proposed t h a t  t h i s  a r ea  s h o u l d  extend o u t  to 
rl d i s t a n c e  a t  which 50  feet  ground c l e z r n a x  I n s  k e n  ackieved  
d u r i n g  a s i n q l e  e n g i n e  con t inued  take-off f r o m  CDPl. 
l n L s  pro- jusal  shcold o n l y  Se r ega rded  3 s  & q u i c k  f i x  2nd it 
is  detai led h e r e  ;is a n  i n d i c a t i o n  of the 2irc s c r a i t s  t h e  
o p e r a t o r  is i n  t o  t r y  and ach ieve  a decJrce of r e s p c c t a b i l i t y  
f o r  h i s  nachiiies . 
T r a n s c i s s i o n  or power trnnsCCr has made rapid advances  i n  
r e c e n t  y e a r s  and thc o p e r a t o r s  are k q i n n i p g  t o  b e n c f i t  from 
ne\; cechnoiogy. 
erxergencics  has dissppzarcci  h c a u s e  it has  n o t  . 
T r a n s n i s s i o n  p r o b l e m  c o n t i n u e  t o  cause by far t h e  h i g h e s t  
number of cncrgency axl p r e c a u t i o n a r y  l a n d i n g s  and t h i s  problem 
has  t o  ke o v e r c o r x .  True,  a u x i l i a r y  l u b r i c a t i o n  s y s t e m s ,  t h e  
a b i l i t y  of t r a n s m i s s i o n  systems t o  r u n  dry for a period of 
t i m e  bo th  he lp  the s i t u a t i o n  brit t h c r e  h a s  t o  be a ir,c::nod of 
1. E s t a b l i s h i n c j  the e x a c t  n a t u r e  of thc K c c h n n i c a l  
m L - L  s r r i l  is z ~ t  ~ say t h ~ t  t h e  v u l n e r a b i l i t y  t o  
problem so that a n  i n  f l i q i i t  sssc:;snicnt nky bc 
naclc. 
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2. Clear c u t  gu idance  t h a t  f l i j h t  may c o n t i n u e  or 
cease. 
Easier s a i d  t h a n  done  - b u t  what does a c h i p  detector t e l l  
t h e  p i l o t ,  or a h i g h  o i l  t e m p e r a t u r e  or a r u n b l i n g  gea rbox  - 
t h a t  he has a problem and t h e r e f o r e  must l and  i n m e d i a t e l y  or 
as soon a5 p o s s i b l e .  For thc f u t u r e ,  inore i n f o r m a t i o n  must 
be made a v a i l a b l e  and a n a l y i s e d  for t h e  p i l o t  so t h a t  he nay 
act accord inc  l y .  
would t h e r e f o r e  De avoided.  
For t h e  t i m e  be ing  though the  t r a n s m i s s i o n  s y s t e m  c o n t i n u e s  t o  
c a u s e  concern .  
r o u t e s ,  ove r  mountainous r e g i o n s  and o f t e n  i n  I.M.C. - t h e  
r equ i r emen t  t o  l a n d  . immediately,  once the p r i v i l e g e  of t h e  
machine,  i s  now d e n i e d .  
The  m a j o r i t y  of t h e  p r e c a u t i o n a r y  l a n d i n g s  
H e l i c o p t e r s  axe  be ing  o p e r a t e d  o v e r  l ong  sea 
F i g u r e  11 
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CONCLUSION 
As a stinunary and conc l t i s ion ,  a review of t l rc  state  Of the art 
as  it t i x i s t s  a t  the nwmcnt i s  ncccssn ry .  T h i s  sumnary o n l y  
relates t o  the Uni ted  Kingdom Schcdulcd  Passcngcr Scrvices  
and tiic O f f s h o r c  Opera t ions .  F i r s t  of a l l  t.hc scale of the 
a c t i v i t y  is shown i n  tl.Ul c h s s  7 Liccncc  O p e r a t i o n s  1373" 
and "Donwstic Schcdulcd Services 1979"  ( F i g u r e  1 3 )  . 
Some mill!.on and a quar tc r  p a s s c n g c r s  carried each ycnr 011 
t h e s e  ope rat i o n s  a l o n e  . 
The major p3r t  of this passenger movcnicnt Is complctcd by the  
SGlN o p c r a t i o n  on a schc-dilled basis w i t h i n  a c h a r t e r  
ciivironnrcnt.  T:;c avc raqc  n i r c r a f  t u t  i l i z a t i o n  is  i n  t.he 
r z g i o n  of 1 5 C O  f l y i n g  hours per y.car. 
The s v e r a l l  r e g u l a r i t y  is i n  the r e g i o n  of 3 5 8  i . e .  dcparttires 
w i t h i n  30  in inutcs  of dcacl l inc . 'i'his r c q u l a r  i t y  is i t c h i c v d  
i n  t y p i c a l  t c m p e r a t c  c l i m a t i c  concl it i o n s  bear i r q  i n  ininti the 
sca fcg  and h i g h  wind c o n d i t i o n s .  
OI) t . ra t  ions arc t o t a l l y  I .I?. oricntntcd, an achievcnrcnt o b t a i n e d  
a f t c r  the i n t r o d u c t i o n  of the S G 1 N  S in ru la to r .  T h i s  c l lnb lcs  
t.hc ht.1 i c o p t c r  , givcri  thc, a c c c p t ~ ~ ?  staihlarci of a v i o n i c  f i t  t o  
coiilpcte j l i t h  and Lwt tc r  prcscnt f iscd w i n g  w a t h c r  l irri i t  S. 
Thc problcms of r u n n i n q ,  what i n  c f f c c t .  is  cl short hmi l  . 
a i r l i n e  opc r ; \ t i on ,  h a w  bccn highlighted i n  this paper and 
thcy  arc: 
The i n t c q r i t y  and pcrformancc of the r.nchinc i t s e l f  
Tile LliiritCcI clcarancc to flying i n  icing c o n k i l t  i o n s  
which thcrcforc places l i c igh t  rcstr ic t ion: ;  upon the% 
tic? i i c o p t  cr 
Thc  h i g h  l c v c l  of maintcnnncc 
IritccJrat i o n  w i t h  A i r  T r a f f i c  PrOcCdLirCS 
Slow spccd  and l o w  payload 
I'd l i k e  t o  c o n c l u d e  by snyinq  that otr b a l a n c e  tile spcrzti?rs 
on our side of the  occaii 1:.ive prcparcd t i w  opcsrat i n g  c n v i r o n -  
nlcnt f o r  tonrorrows hc1 icopters so t h a t  $I i v c n  the ~icw tclchnology 
machinc o f  t t w  ri.ght c i z c ,  the w r k c t  is t h c r c ,  as Is the 
opcrat  ing  cspcr icricc . 
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Abstract 
33 years of helicopter operations have been reviewed herein beginning 
in 1947. Although the principal topic of this presentation is Remote Area - 
Alaska, other aspects of helicopter operations are discussed. Among them, 
the years of FAA regulatory authorities lumping helicopters and fixed wing 
aircraft into the same category simply because both become airborne and, 
therefore, came under the jurisdiction of an agency that had for some 40 years 
regulated fixed wing only. 
problems inherent in operating a long distance from manufacturer-, source of 
parts, communication problems, cold weather, etc. 
The History of helicopter activity in Alaska is reviewed as well as 
The cyclical increase and decrease in rotary wing activity in A1ask.a 
and th? causes for such variance i s  presented as well as development of IFR 
flight in Alaska. 
Alaskan operators' problems as viewed by the author, re manufacturers 
warranties, ttiting o f  new models in remote areas, b x k  ordered parts, and 
high freight rates are related as well as recommenddtions to the manufacturers 
regarding design and performance capabilities for the helicopter of the decade 
ahead. 
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T h i r t y - t h r e e  yea rs  ago l a s t  month, I f l e w  a B e l l  A-model h e l i c o p t e r  t o  
t h e  c i t y  o f  Palo A l t o  f rom Bay Meadows A i r p o r t  near  San Mateo. 
t h e  a i r p o r t  from t h e  west a t  about 150 f e e t ,  c i r c l e d  seve ra l  t imes  w h i l e  
a w a i t i n g  t h e  tower t o  g i v e  me a green l i g h t  t o  c r o s s  t t i e  runway and land  on 
t h e  ramp. Recogniz ing t h a t  I was b e i n g  ignored,  1 l e t  down t.o 10 t o  12 f e e t ,  
hovered up t o  t h e  edge o f  t h e  runway, a s s w e d  myse l f  t h a t  t h e r e  was lio t r a f f i c ,  
crossed t h e  rut;way and landed on the r m p .  By t h e  t i m e  1 shu t  t h e  engine dcwn, 
an i r d t e  FAA tower o p e r a t o r  was a l l  ove r  me. A f t e r  t n e  i n i t i a l  y e l l i n g  and 
screaming subsided, I was informed I had two cho ices  f a c i n g  me. One, a s e r i o u s  
v i o l a t i o n  r e s u l t i n g  i n  d c i t a t i o n ,  f i n e ,  p o s s i b l e  l o s s  o f  l i c e n s e ;  o r  two, t o  
s t a r t  t h e  h e l i c o p t e r ,  hover down the t a x i  s t r i p  t o  t h e  end o f  t h e  runway, w a i t  
f o r  t h e  green l i g h t ,  t a k e  o f f  down t h e  rGiiway, c l i i n b  t o  500 f e e t ,  t u r n  l e f t ,  
c l i m b  t o  SO0 f e e t ,  t u r n  downwind, u n t i l  t i m e  t o  t u r n  base leg,  l e t  down t o  500 
f e e t ,  watch f o r  a green l i g h t ,  then l a n d  a t  t h e  end o f  t h e  runway. Upon 1andinCr, 
I was t o  w a i t  f o r  another green l i g h t ,  a t  k h i c h  t i m e  I c o u l d  hover  t o  a spo t  on 
t h e  ramp. 
i n  May o f  t h a t  year  w h i l e  e a r n i n g  a l i v i n g  as a f i x e d  wing c r o p  d u s t e r  p i l o t .  
C e n t r a l  e l e c t e d  t o  s t a r t  a f l i g h t  school  i n  t t i e  San F ranc isco  area, 6ay M2adows 
was p i cked  as a base. I t r a i n e d  ten  h e l i c o p t e r  p i l o t s  t .hat  f a l l  and was a 
des igna ted  FAA examiner f o r  t h e  h e l i c o p t e r  s i n c e  t h e r e  was n o t  a q l i a l i f i e d  :J,A 
cxaminer i n  t h e  area. Well, I am supposed t o  d i s c u s s  w i t h  you today, Remofe 
Area - Alaska, and Yakinid and Palo A l t o  < i re  a l ong  way f rom Alaska and t h e y  were 
p w t i c u l a r l y  so i n  1935. Gut be fo re  I r e l a t e  t h e  o p e r a t i n g  problems caused by 
t h e  remoteness o f  Alaska. a l l o w  me t o  b r i e f l y  r e l a t e  t h e  h i s t o r y  o f  h e l i c o p t e r  
a c t i v i t y  i n  AlasAa. 
1945 wds t h e  year  t h a t  Economy Pest C o n t r o l  was formed b y  m y s e l f  and two 
o t h e r  gentlemen, f o r  t h e  purpose o f  t w n t i n g  c rops  i n  t h e  Yakiina V a l l e y .  We 
h,Id a t  ou r  d i s p o s a l  a ground sprayer dnd dus te r ,  a Stearman a i r p l a n e  and two 
leased he1 i c o p t e r s .  Cen t ra l  b i d  on an exper imen ta l  t ie l  i c o p t e r  cont . ract  i n  
Alaska f o r  t,he topographic  branch o f  t h e  l lSGS and F-conomy c o n t r a c t e d  w i t h  Central 
f o r  me t o  f l y  t h e  c o n t r a c t .  
I approached 
I had lea rned  t o  f l y  t h e  h e l i c o p t e r  a t  C e n t r a l  A i r c r a f t  i n  Yakima, Washington, 
The s t r i p p e d  down, open c o c k p i t  A-model was d i sman t led  and f l o w n  t o  Juneau, 
Alaska, i n  J Pan Am 3C4 w i t h  n iysei f  arid Joe Beebe as my inechanic. Spur1 redsscrn- 
b l i n g  I f l e w  t h e  mdchine over 80 i n i l es  o f  open water t o  Pe l i can ,  a sinal1 f i s h i n g  
v i  1 lage on C t i i ch igo f  Is lar id .  We were t h e w  90 days. b u t  a c t u a l l y  accompl ished 
o u r  m i s s i o n  t o  map t h e  i s l a n d  i n  33 o f  those days due t o  t h e  mouatains b e i n g  
engu l fed  i n  c louds t h e  r e s t  o f  the t i t l ie.  
f ou r  topographers,  whereas i t  had tahcn seven years  t o  map t h e  sou the rn  h a l f  o f  
t h e  i s l a n d  t i t i  l i r i n g  7 topographers, who walked and had t h e  suppor t  o f  n a t i v e  
p,icker*s and horses. We l i v e d  i n  a tcr i t  c,i:rp, c u t  t r e e s ,  b u i l t  d t r i p o d  t o  p u l  1 
t h e  he1 i c o p t e r  t rans in i ss ion  each 25 hours f o r  i n s p e c t i o n .  
Dur ing  those 33 days we mapped t h e  n o r t h e r n  h a l f  o f  Ch ich igo f  I s l a n d  w i t h  
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The he l i cop te r  had four  wheels, the f r o n t  two cas t e red  and i t  had no 
brakes.  I t  was not d n  easy chore f o r  a 150 hour t ieli t  ptcr p i  l o t ,  no r a d i o ,  
no o ther  he l i cop te r  i n  Alaska, no one to  rescue  us i f  need be o the r  t h d n  on 
f o o t .  
\ 
We would land on mountain tops and ridges, the  pas>enger  would j inip o u t ,  
h o l d  the tie1 i cop te r  t o  prevent i t  from r o l l  i n g  forwards,  backwmds or  S i l ’ r w n v s ,  
E. a r e s u l t  of the c a s t e r i n g  f r o n t  whwls. 
o u t  and chock the wlieels w i t h  rocks, d t t e r  which the  p l n n e  t a b l e  was set up 
mid rriapp i ng wou 1 d beg i !I.  
We purchased two hardwood 2 x 4’s  fro111 a one man sa\rrni11 a i d  wired thcni t o  the  
f r o n t  ,mi back wheels; though s l i g h t l y  i l l e g a l ,  i t  was sninrwhat e a s i e r  t o  l and  
on r idges ,  rockp i l e s ,  tundra ,  e t c .  
I would shut eff the enginc-, get 
1 hc l i eve  t h a t  Joe Iieebe and niyself invented the  f i r s t  s e t  of skid gear .  
We su f fe red  two engine f a i l u r e s  t h a t  suliuner; one my own f a u l t ,  c a rbu rc to r  
i c e ;  the  ot.her borken f a n  b e l t s .  The rescue i s  another  story .  We were found 
and nccdcd p a r t s  droppt’d by a i r ,  as dt,terinint?d by prearr,inged s i g n a l s  I h d  
Not-ked o u t  w i t h  llwhe. I t’tlturntvl to I’elican some 24 !iours a f t e r  the forced 
landing and spent  t he  following 12 hours  picking up fishrrnien and v i  1 lagc 
pt‘ople who were looking f o r  us on f o o t ,  34 ptvsons i n  a1 1 ,  ranging froin 2 t o  
15 rnilrs out  i n  the  bush. Th, i t  day 1 m ~ d e  u p  my niind t h a t  l i v i n g  i n  Alaska. 
ainong A l n s h m s ,  was t o  be lily des t iny .  
E R A  t k l i c o y t e r s  or i t s  predecessors have b t w  i n  Alasha each year s i n c e  
194F. 1938 t o  19S6. sunmier cont.racts o n l y ;  i n  1956 our f i r s t  h n n g a r  was b u i l t  
i n  Anchnrqe.  E R A  prescnt ly has 8 bases i n  Alaska w i t h  o f f i c e s  ,ind t i zngws ,  
mid conducts c h w t e r  and con t rac t  f 1 ights throughout tlldsha. Our b.?Scs at‘c , 
loz,ited i n  June,w, Yakut,it, S i t k a ,  V,illdcz, henai .  Anc!iot*age, Fairb&,:L.,, ,ind’ 
Peadhorse. 
From 1349 t o  1953, 31’: he l i cop t r r  f l  igti ts  were conducted f o r  governin~nt 
dqcncics ,  p r i i i i w i  ly t i u p p i n g .  I n  l!l53 the o i  1 i ndus t ry  began act. ive cxplot-,it ion 
i n  A l a s k a  conduct i:ig s u r t , ~ e  qeoloqy and se ism ic  surveys .  
on the Kenai i’t.nir:sula i n  July of 1357 and the rush wds on. 
O i  1 was discovcred 
Hel icopter  ac t . i v i ty  i n  A l a s k a  i s  c y c l i c a l ;  some vedrs fo r  E R A  and i t s  
coinpeti t o r s  were poor, o the r s  qood, b u t  cacti year  the preponderance o.? f l y i n g  
i s  coinplt’te from M‘iy t o  October. 
Today t h e r e  are swie 20 tiel icopttv ope ra to r s  i n  Alaska. Some years  we 
arc very busy d u r i n g  the s m i w  months, ot!iers we dre not. and consequent l y  
very conrpet.itive. T h e  winter a c t i v i t y  i s  alw‘iys v e r y  conipeti t ivc.  *,;IC indus t ry  
i n  Alaska h,id i t s  grt’atest t~xpans ion  aft t .r  o i  1 wds tfiscover*cd on the nor th  
slope i n  196:; and pe‘iked i n  1315 durinq the  ticiyht of p ipe l  inr cons t ruc t  i o n .  . 
I n  Clay l!WO, t h t v e  w t v e  pt’rtiqs 30 tit.\ icopt.t-rs i n  Alaska. i n  1975 t he re  wt’rr 
more t h a n  .NO, pt-esrt i t ly there  are about 164 ioiiniercidl tiel i cop tc r s  i n  the 
s t a t e .  
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Decline in activity is primarily due to two factors, 1) the lack of 
offshore discoveries and this is due to two more factors (a) failure to find 
oil in offshore areas that have been drilled and (b) because of the delays 
in offering offshore leases for sale to the industry as caused by state and 
federal controlling agencies, delaying sales for one reason or another, permits, 
environmental considerations, etc.; 2)  lack of onshore areas to explore. 
one percent of Alaska's land is in private ownership, the rest is federally 
owred, state owned, or owned by the native corporations. I'm sure you are a1 
aware of the rec.?nt land legislation, known as D-2 which effective y locks up 
32 percent of Alaska lands, 10 percent of which is highly regarded possible o 1 
provinces by the oil industry. 
Only 
,lEMOTE PtREA PROBLEMS 
Although Alaska is not nearly as remote from support services 
W ~ S ,  operating there still presents problems. 
as it once 
1. Distances from parts supply - requiring an unusually large inventory 
of expensive parts and components, as well as very expensive freight charges. 
Hangar and storage facilities for the flight equipment and for protection 
and comfort of personnel who f?y and maintain the equipment. 
2.  
3 .  Once a helicopter is overhauled, inspected and ready to go to work, we 
Irsually are leaving a remote area for an even more remote area. 
remember that Alaska is made up o f  586,000 square miles, has more coastline than 
the entire USA and if a map of Alaska is overlayed on a map o f  the Unit.ed States, 
it would reach from Fort Lauderdale, Florida on the east to San Di,g 0 o on the 
west, from Houston on the south t o  the Canadian border on the north. 
One must 
During sumner months, we must provide a mechanic with each s h i p  when it 
moves out to the bush from one of  our bases, ddditionally, a large adequately 
supplied parts box is necessary, communications must be set up, usually requiring 
high frequency radios; often phones are not avai lable. 
During winter months, in addition to the above, we must provide covers for 
All helicopters must be equipped with basic flight instriments 
the he1 icopters and blades; tierman Nelson heaters, Carter heaters, deicing 
chemicals, etc. 
due t o  o s  !egg w'intcr n igh t5  ana white out  conditions prevalent during the 
winter months. 
When we operated in summer months only, an  aircraft was needed to transport 
parts to remote areas, usually a small single engine aircraft. 
have a t.win engine fully IFR equipped Cessna 402 that can deliver parts and 
supplies in all weather conditions to remote areas throughout the state, winter 
or siiinmer. Another consideration is the expense involved in the employment of 
pilots and n1e:hanics in Alaska. Salaries, travel and related costs are somewhat 
higher than in the South 48. 
Presently we 
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I 
In Alasha we have few problems w i t h  no ise  complaints ,  but  many of our  
ciistoiners, as  vie11 as eniployees, would l i k e  t o  see a reduct ion  i n  cab in  a rea  
noise .  
Fron the manufactcrers ,  we would l i k e  t o  know why  many of our  components 
f a i l  o r  wear ou t  p r e i d t u r e l y .  
manufacturer dur ing  the 1989's.  We would i i k e  t o  s e e  h e l i c o p t e r s  with a longer  
c r u i s e  range, without reducing d r a s t i c a l l y  the pay load. 
h e l i c o p t e r s  t h a t  could c a r r y ,  l e g a l l y ,  a f u l l  load of fue l  and f i l l  a l l  the 
passenger  s e a t s  o r  c a r r y  ttie manufacturers s t a t e d  cargo  1 i f t  c a p a b i l i t y  with 
more than 30 minutes of f u e l .  
We would l i k e  t o  see better war ran t i e s  by the 
We would l i k e  t o  s e e  
". . 
We the opc ra to r s  i n  Alaska, would l i k e  t o  see improvements i n  a l l  these 
a r e a s .  
We a r e  d i s tu rbed  b) the frequency we a r e  r equ i r ed  t o  test  the manufact,urers '  
equipment i n  remote a reas .  
t i n e  they a r e  supposed t o  and we are p a r t i c u l a r l y  t i red of having p j r t s  and 
coinporients back ordered simply because t h e  manufacturer would r a t h e r  s e l l  more 
new h e l i c o p t e r s  than support  the poor opera tor  who just bought one.  
We a r e  t i r e d  of time l i f e  i t em l a s t i n g  ha l f  ttie 
Where v i b r a t i o n .  i s  concerned, we congra tu l a t e  the indus t ry  on the s t r i d e s  
they have made i n  recent  des izns  which hcive reduced v i b r a t i o n s  cons iderably ,  
p a r t i c u l a r l y  in  c r u i s e  f 1 igtits. 
FL 1 GHT CWTROL , AV I ON I CS S Y  S T E E  
__________-I__ 
Great s t r i d e s  have been made i n  recent  yea r s  i n  ttie a rea  of a l lweather  - 
opera t ion .  I F R  opera t ions  i n  Alaska are btxorii1ng connlonpldce. E R A  Hel icopters ,  
Inc. was f i r s t  c e r t i f i e d  t o  f l y  I F R  (STAR-29) k~veinber 26. 1975, w i t h  r ou te s  i n  
the G u l f  o f  Alaska. 'n'e were a l s o  c e r t i f l e d  t o  f l y  on f i x e d  f lo3 tL  under SFAR-29. 
ERA and Evergreen Hel icopters  coinrnenced f l y i n g  I F R  i n  the  G u l f  of Alaska i n  
February 1977 u t i l i z i n g  S-61 and 212 twl i cop te r s .  
f l i g h t s  on the nor th  s lope  i n  November 197s. 
approved in  r*larch '18 t o  get out  of  ic ing c o n ? i t i C ! s =  200 ft3et and 11'2 i , i i le 
a i rbo rne  radar/non d i r e c t i o n a l  beacon d p p r o a - k s  w i  tli t ransponder  f o r  r i g  iden t i  - 
f i c a t i o n  was approved i n  Ju ly  1978. 
E R A  began the f i r s t  I F R  
SOU m i n i m u m  ei i route  a l t i t u d e  was 
Last  summer we operated two Bell 212 h e l i c o p t e r s  suopor t ing  two se ismic  
s h i p s  in the Gulf of Alaska and Bering Sea, B r i s t o l  Gay and Fm-ton Sotind. 
flown G n  I F R  he l i cop te r s  thus f d r  a re  as  fo l lows .  
Hours 
Gulf of Alaska 2,700 
North Slope 1,600 
Lower Cook Inlet 1,800 
Nor ton Sound 500 
i iering Sea 300 
f o r  a t o t a l  of G ,900 
(see nttdched n ~ p )  
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900 airborne radar/NDB approaches have been made to offshore and onshore 
locations. Max distance flown offshore is 250 nautical miles in the Bering 
Sea, utilizing Bell 212 equipped with Loran C and special long range tanks. 
These trips also were made to a moving target, a seismic ship. 
I relate the above only because we at ERA believe that, althoL3h there 
is always iUom for improved technology, present systems are satisfactory for 
the missions we must ccmplete in remote argas, except for one very important 
area. 
I refer t o  "white out" conditions. As stated previously, we at ERA are 
concentrating on more I F R  qualified aircraft and pilots. The one very critical 
area not covered is that of hovering in a whiteout or any other condition which 
crea';es a lack of horizon and visability. 
a system whereby in a hover, a pilot could identify whether or not he is moving 
forwarti, backwards or sideways and bring the aircraft to a touchdown without 
seeing outside. 
due to this problem. 
I would think there could be developed 
Presently, that does not exist. 
ERA has had sei:-ral. 
There have been many accideri s 
PROPULSION 
Those o f  us who are pilots or pilotloperatoi-s are not qualified t o  discuss 
propulsion and power transfer technology i n  a technical sense, at lezst I am 
not. 
and combining gear boxes. We want them to weigh less, enginzs to have more 
horsepower but not at the expense o f  dependability. 
needed where icing and snow are prevalent. 
during the coming decade. 
I will state simply that we all want more dependabie engines, gear boxes 
Improved inlet systems are 
This should be considered a must 
VEHICLE CONFIGURATION 
Although I believe the mawiacturers are becoming much more oriented toward 
the civil market than they were during the past 20 years, more attention must be 
given to what type of aircraft we the operators need and how it should be con- 
figured. 
market which includes corporate, executive, offshore, utility, agriculture, 
heavy lift and commuter users, it seems t o  me that helicopters could be designed 
t o  fit each of these catcgcr'es, utilizing the same airframe and engine. 
Attractive interiors should be designed which can very qulcitiy convert the air- 
craft from cargo to passenger and vice versa, seats which can be removed or 
replaced quickly; as mentioned before, we need longer range and faster cruise 
capability, we must carry more fuel or have engines that use less fuel, or both. 
Crash resistant fuel tanks are 3 must as are energy attenuating seats. The 
military has required these innovat'ons for some time now. Another problem that 
I would like mention is fuel contamination, This is a serious problem in Alaska 
and other remote areas, I'm sure. Wewould like to see future helicopters 
equipped with adequate filtration systems so that ir! the event contaminated fuel 
was brought aboard the aircraft, the engine would continue t u  operate. 
fact th?t the fuel was contaminated could be identified and corrected at a later 
Recognizing that the manufacturer is faced with trying t o  satisfy a 
The 
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time. Right now, if a sufficient amount of contaminated fuel is taken on board, 
the filters will be bypassed and the contaminated fuel will go directly to the 
eryine and fuel control. 
In Alaska we do not need frills, we do not need fancy interiors, noise does 
not bother us too much; what we want are simple systems, !onger range, more 
payload, faster speeds, all consolidated into a vehicle as sturdy and dependable 
as a well built and maintained four wheel drive pickup truck. 
Finally, this presentation began by relating to you how helicopters were 
regarded by the Federal Aviation Adninistration, then the Civil Aeronautics 
Agency, in 1947. 
by that tower operator is still prevalent in the minds of some high FAA officizls 
in Washington, D.C. 
and the pilots who fly them in the same manner as fixed wing aircraft. 
Here we are 33 years later and the same attitude as displayed 
They still believe anything that flies should be regulated 
,/' 
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REMOTE AREA - CANADA 
Nick Crawford 
Vice President /General Manager 
Yeiting Helicopters 
Ci ograph ical Resume 
Nick Crawford was a naval aviator and helicopter bush pilot before 
becoming General Manager of Kenting Helicopters in 1970. He ha; a Bachelor 
of Commerce degree in Transportation Econcmics from the University o f  
British Colunbia and i s  a Post  Chairman of tht Air Transport Association o f  
Canada. 
Pbstract 
The operators of cornmercitl helicopter services in remJts areas o f  
Canada utilize contemporary turbine-powered rotorcraft that were not designed 
for their particular operating environnent. 
tered operating problems associated with very cold iemperatures, large 
distances, corrosive soil elements arid uncrashworthy helicopters. 
Consequent:y, they have encoun- 
They desire rotorcraft designed t o  perform reliably in a harsh 
environment. These helicopters should be crasnworthy, permit easy accessi- 
bility to all systems f o r  naintenance and repairs, possess cabin spzciousness, 
be a b l e  to fly medium distances at slightly higher spseds than conteriporary . '  
helicopter; and be able to handle utility missions. 
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I am pleased t o  have been i n v i t e d  t o  address th i s  very important 
workshop t o  present the Canadian viewpoint on operator concerns and needs 
i n  the technological development of Anzrican Rotorcraft. I n  order t o  
accomplish th i s  t a s k ,  I shall f i r s t  make some general comments on the make- 
up and o r i g i n  of the Canadian commercidl helicopter f lee t .  This will be 
followed by a consideration of the characterist ics of the remote Canada 
operating environment and  a brief analysis of the commercial helicopter 
accidents in Canada durifig the l a s t  4 years. 
needs of the Canadian operators will become obvious fron t h i s  rather lengthy 
b u t  necessary introduction and  these will be expanded upon l a t e r .  
The Canadian Transport Commission recently released i t s  publi- 
cation, "The Canadiat Helicopter Operating Industry 1979," summarizing 
the events of t h a t  year. 
in Canada with 686 or  84 percent o f  these being twrbine powered. Of the 
686, 544 were l ight turbines and only 39, or  6 percent of the total  
f l ee t ,  were of multi-engilie design. All b u t  47 or 6 percent of  the :\?tal 
were designed and manufactured in the United States. * .  
concerns expressed in this presentation are with the American product and  
desirable improvements i n  i t .  
Canada i s  extremely demanding of  b o t h  man and  his rotorcraft. 
region t h a t  begins roughly a t  the Arctic Circle in the Nest and the 60th 
parallel of lati tude i n  the East. I t  extends rlorth t o  the Canadian t e r r i -  
tor ia l  limits in the vicinity o f  the 84th paral le l ,  and  encompasses an area 
of  over 2 m i l l i o n  square miles. 
in the hours of daylight, grdat  distances, and corrosive soils impose the 
major hardships on helicopter operations. 
The prime feature of the climate i s  very low temperatures w h i c h  
can range from a relatively m i l d  nean annual of  l O O F  t o  a more extreme mean 
annua l  of -2OOF. Daily extreme highs and lows can range from 8WF i n  the 
southern summers t o  -800F in the northern winters. Wind chi l l  factors can 
drop below -1OOOF in the extreme Nqrth. 
cold summers and  long to  very l o n g  cold winters. 
l ight a n d  much of the region could be classed as an Arctic desert. 
A t  the 75rn parallel, tne sun makes i t  f i r s t  appearance over the 
horizon i n  early February and disappears from view ,iear the end o f  September. 
Late in April i t  r ises above the horizon for  a period of a b o u t  four  months. 
Daylight res t r ic t s  the o p e r a t i n g  season from a s t a r t  in early March :o an 
end in la te  September, causing severe peaking problems i n  the interim. 
The vastness and  remoteness of th i s  region makes distance a major 
consideration in ferry t r i p s ,  stage lengths w i t h i n  the area, and  logistical  
support. Tke most northerly permanent o u t p o s t  i s  Alert on Ellesrere I s l a n d ,  
a distance of 2400 miles from Calgary. For comparative purposes, Honolulu 
i s  25E.' miles from Los Angeles. Allowing for  course deviations due t o  fuel 
availabil i ty and  enroute weather, a contemporary 1 i g h t  turbine lie1 icopter 
wi l l  take 24 f l y i n g  hours t o  make the t r i p  from Calgary t o  Alert and 18 - 
20 hours t o  Rae Po in t  or Resolute cn the 75 th  parallel .  
Zany o f  the concerns and 
I t  notes t h a t  there were 815 commercial helicopters 
Therefore, the 
The helicopter operating environment in the remote areas of 
I t  i s  a 
The cold  climate, the great seasonal changes 
Seasonally, there are short cool t o  
Precipitation i s  generally 
Enroute * '  ! are 
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few n a v i g a t i m a l  a i d s  a s  t h e s e  a r e  c l u s t e r e d  near the small  settlements 
t h a t  r ece ive  r egu la r  ccnmercial  a i r l i n e  s e r v i c e .  
s t a g e  lengths  can be up t o  600 miles and t h i s  r equ i r e s  the  caching  of  f u e l  
a long the rou te s ,  a chore usual ly  accomplished wi th  a STOL a i r c r a f t .  Most 
of the t u r b i n e  fue l  u t i l i z e d  i n  the a r e a  a r r i v e s  by s u m r  s e a - l i f i  and is  
on'ly moderately more expensive a t  the beaching poin t  than southern  fue l  
p r i ces .  However, fue l  a i r l i f t e d  from t h e  beach in l and  can be extremely 
expensive.  
Within the ope ra t ing  a r e a ,  
Spread t h i n l y  over  t he  permafrost  i n  the Arc t i c  and sub-Arc t ic  
a reas  a r e  sedimentary s o i l s  t h a t  can be very c o r r o s i v e  t o  r o t o r c r a f t .  These 
stria11 ground-up rocks are very coiiiiion i n  the Arc t i c  I s l ands  where main r o t o r  
b lades ,  t a i l  r o t o r  b l ades ,  engine conipressor b lades  and pa in ted  s u r f a c e s  
s u f f e r  whenever a h e l i c o p t e r  lands on a dry exposed s o i l  su r f ace .  
I n  Transport  Canada's Aviation Safe ty  pub l i ca t ion  "Vortt=x", issue 
7/80, and a n a l y s i s  of the 355 h e l i c o p t e r  a c c i d e n t s  t h a t  occurred i n  Canada 
between January,  lJ76 and !larch, 1980 revealed t h a t  engine  f a i l u r e s ,  c o l l i -  
s ions  and l o s e s  of  cont ro l  were the primary casua l  f a c t o r s  i n  approximately 
two- th i rds  of  the cases .  
of the t o t a l ,  revea l ing  a high degree o f  powerplant u n r e l i a b i l i t y .  
s ions  w i t h  w i re s ,  po le s ,  t rees ,  the ground, the wa te r ,  snowbanks, bu i ld ings ,  
veh ic l e s ,  o t h e r  a i r c r a f t  i n  the a i r ,  o t h e r  a i r c r a f t  whi le  t a x i i n g  and 
iiiiscellaneous o b j e c t s  caused 88 miscues o r  24 percent  of  the t o t a l .  F i f t een  
percent ,  o r  53 of the acc iden t s ,  r e s u l t e d  from l o s s e s  of con t ro l  i n  f l i g h t  
( o t h e r  than s t a l l s ) ,  l o s s e s  of d i r e c t i o n a l  con t ro l  on the ground o r  wa te r ,  
and l o s s e s  of a l t i t u d e  con t ro l  due t o  s e t t l i n g .  
Engine f a i l u r e s  accounted f o r  101 or 28 percent  
Co l l i -  
These prim' #*y causes  r e su l t ed  i n  207 secondary events, most of  
which damaged the h e l i c o p t e r  involved. For example, 76 s u f f e r e d  hard land- 
ings ,  44 r o l l e d  ove r ,  19 co l l i ded  wi th  t r e e s ,  7 made uncont ro l led  impacts 
wi th  the land s u r f a c e ,  4 nosed over ,  2 s u f f e r e d  t a i l  r o t o r  f a i l u r e s  and 2 
experienced coinplete landing gear  f a i l u r e s .  
crashworthy . None of  these r o t o r c r a f t  were 
The ope ra t iona l  problems, concerns sild requirements  of consnercial 
r o t o r c r a f t  ope ra to r s  in  the remote Canadian envi  ronrnent can be surrinari zed 
under the headings of  r e l i a b i l i t y ,  c rashwor th iness ,  a c c e s s i b i l i t y ,  spacious-  
ness, range,  speed and u t i l i t y .  
1. Re1 i a b i  l* 
exper ien ; '  1 tou many bonding f a i l u r e s  i n  both t a i l  r o t o r  and na in  r o t o r  
blades.  . , I  r a t i o n  l e v e l s  a r e  causing fai!ures  i n  o t h e r  s y s t e m ,  notably 
av ion ic s  .t3:d a i rc rew.  
in  des ign ,  causing each door t o  l o s e  i t s  f i t ,  and i n  c o l d  temperatures  we 
need t i g h t  dmrs. Sidewindow denlist ing i s  inadequate  in  a l l  h e l i c o p t e r s  
and most o f  the cabin hea t ing  systems lack  the necessary  capac i ty .  
the tioney-comb structure cannot s t and  up t o  ope ra t iona l  wear arid t e a r .  Ne 
want; improved q u a l i t y  control  froill the nianufacturers i n  t h e  product ion of 
a l l  coniponents, redundant systems, and i n c i p i e n t  fai1Ei.e warning systems f o r  
O u r  r o t o r  systeriis and a i r f r ames  a r e  not  r e l i a b l e .  We're 
Door l a t ches  and doors  a r e  too  f l in i s ly  and corr:plicated 
Huch of  
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a1 1 gearboxes. 
the r o t o r  c r a f t .  
b lades  used i n  a r c t i c  opera t ions .  
gear  i n  t h i s  environnent  and i t  should be designed t o  iiiiniiiiized drag.  Flo- 
t a t i o n  gea r  i s  pre fe rab le  t o  f i xed  f l o a t s  i f  i t  can be designed t o  func t ion  
proper ly  i n  t h e  co ld  temperatures .  
from poor in t ake  a i r  f i l t r a t i o n ,  bea r ing  and s e a l  f a i l u r e s ,  ca rbon iza t ion ,  
fuel  flow governor ilia1 funct ions and,  i n  some c a s e s ,  approved times be fo re  
overhaul t h a t  a r e  too  high and u n r e a l i s t i c .  
warning devices  t o  a l e r t  us of approdching f a i l u r e s  and t h e i r  o r i g i r s  i n  the 
sys tm,  power a v a i l a b l e  i n d i c a t o r s ,  good fue l  consumption, and i n t e g r a t e d  
p a r t i c l e  Teparators  f u l l y  funct ional  in f a l l i n g  snow. 
the problem t h a t  soiiie he l i cop te r s  now have c,f i n s u f f i c i e n t  t a i l  r o t o r  cont ro l  
t o  maintain d i r e c t i o n  a t  a l t i t r x k .  
s c a l e s  would a l s o  al low f o r  mre s a f e t y  i n  the cockp i t .  
i t  t h a t  r e s i s t s  c racking  due t o  extrcr:iely cold t empera tures  can ;iiake av ion ic s  
and e l e c t r i c a l  systenis 1;lot-e r e l i a b l e .  The e f f e c t  o f  a i r f ran ie  v i b r a t i o n s  can 
be reduced by using criniping ins tcdd  of  s o l d e r  j o i n t s  a t  connec t ions .  by 
us ing  snaps in s t ead  o f  threads on cannon plugs and by mounting av icn ic s  
equip imi t  o f  rubber shocks designed t o  absorb both ho r i zon ta l  and v e r t i c a l  
v i b r a t i o n s .  While YLf/Oiiiega naviga t iona l  system, a r e  now be ing  u t i l i z e d ,  
the a r m  i s  i d e a l l y  s:iited t o  s a t e l l i t e  naviga t ion  when i t  beconies a coiiiiiiercial 
m a l  i t y .  
Resis tance t o  harzardous envi ronnients should be designed i n t o  
For example, co r ros ion  r e s i s t e n t  l ead ing  edges on rotor 
S!:id gear  i s  the inost r e l i a b l e  landing  
Our s i n g l e  engine  propuls ion systenis a r e  not  r e l i a b l e .  They  s u f f e r  
We want i i iult i-engine r e l i a b i l i t y ,  
The r e l i a b i l i t y  of  f l i g h t  con t ro l$  could bs% iniproved by reinoving 
Standard ized  c y c l i c  contrcrls and load 
The use of f l e x i b l e  i n s u l a t e d  \gire w i t h  a f i b e r q l a s s  ccmponent i n  
Cras hwort h i lies s 
------_I _  2. 
Ne would 1 i ke  to  see crashworthy fue l  c e l l s ,  crashworthy s e a t s  
f o r  both a i rc rew and passengers ,  and shoulder  harness  as s tandard  equipnw:t 
i n  a l l  o f  our  conteniporary t ie l ico,) ters .  I n  f u t u r e  rriodels we hope t o  see 
crash\ror thy cabin s t r u c t u r e s ,  t a i l  rotors  niounted high above the s u r f a c e  t o  
a v o i d  s t r i k e s .  t j i l  r o t o r  blades with hiqh r e s i s t a n c e  t o  daniage. and landing 
Sc%r syjteiiis designed t o  t ake  siqni  f i c a n t  shocks on c o n t a c t  wi th  the su r face .  
There have been in s t ances  o f  main r o t o r  blade segrncnts e n t e r i n g  the cockpi t  
dur ing  acc iden t s  and we hope t h a t  the p r o o a b i l i t y  of  t h a t  t ype  of  event can 
be designed out  o f  the system. 
Accessi bi 1 iQ 
need easy  access  t o  d l l  s y s t e m  t o  be a b l e  t o  accolliplish r ap id  f i e l d  s e r v i c i n g  
and r e p a i r s .  The opcri i t igs should be l a r g e  enough t o  a l l o d  a m n  i n  a parka 
t o  be a b l e  t o  coi:ifortably reach i n t e  the i n t c r i o r  o f  the fuse lage .  
-- - 3. 
I n  a very cold environiiient. the  h e l i c o p t e r  iwiritcnance inen 
Stdr t i i ig  systcins and f u e l  caps on h e l i c o p t e r s  used i n  r eno te  a rea  
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opera t ions  should not  r equ i r e  the use o f  a key. 
fue l  cache who l o s e s  his key in  the  snow. 
P i t y  the poor p i l o t  a t  a 
4. Spaciousness 
Contemporary he l i ccp te r s  lack  the space r equ i r ed  f o r  a l l  o f  
the e x t r a s  c a r r i e d  i n  a reiiiote ared bpcra t ion .  
su rv iva l  equipiiient, the r e f u e l l i n g  equipiiient i nc lud ing  the iiiany f i l t e r s  
r equ i r ed  i n  Arc t i c  region r e f u e l l i n g  o p e r a t i o n s ,  the e x t r a  fue l  requi red  
f o r  the long f e r r y  f l i g h t s ,  and the  a d d i t i o n a l  av ion ic s  equipiiierit and rtiaps 
necessary  f o r  s a f e  f l i g h t s  i n  t h e  a rea?  
Where do you p l ace  the 
New h e l i c o p t e r s  should accotiiodate s i x  persons and a l l  the e x t r a  
gea r  mentioned above as well a s  providing a rooiiiy well  designed cockp i t .  
There should be no p a r t i t i o n s  i n  the c a b i n ,  a f l a t  f l o o r ,  r m o v a b l e  s e a t s ,  
and ample baggage space in  a f t  coi;iyartnients. 
How can a p i l o t  f u n c t i s n  e f f e c t i v e l y  and s a f e l y  i n  a siiia11 cock- 
p i t  where his freedom of riioveinent is  haiiipered by the bulky a r c t i c  su rv iva l  
c l o t h i n g  t h a t  he and h i s  passengeis a r e  r equ i r ed  t o  wear? 
5. Ranqe 
the c o s t s  of  e s t a b l i s h i n g  fue l  caches and downtiiiie f o r  r e f u e l l i n g .  A range 
of 400 iiiiles p lus  V F R  reserves  on s tandard  tanAs i s  d e s i r a b l e .  Crashworthy 
long  range tanks  should be designed i n t o  a l l  new h e l i c o p t e r s  with p o t e n t i a l  
i n  the Canadian environiiient. Auxil iary fue l  tanks  should be crashivorthy. o f .  
a quic;  disconnect  design and iiiounted ex t? rna l  l y ,  possess good aerodynaiiiic 
q u a l i t i e s  so a s  not  t o  induce drag. 
Increased range i s  e s s e n t i a l  t o  counter  the demands of d i s t a n c e ,  
6 .  Speed -- 
Tiiiit passes r ap id ly  in  the ope ra t ing  season and conteiiiporary 
h e l i c o p t e r s  lack sp)ed a s  well  a s  range. A c r u i s i n g  speed of 140 iiiiles per 
hour a t  i~~axiiiiui~i grc s weight i s  desi i-Gb:E. 
U t  i 1 i ty --- 7. 
Asidc froin the seasonal o f f - s h o r e  oi  1 and gas exp lo ra t ion  
d r i l l i n g  in  the Geau,or t  Sea and Davis S t r a i t .  iiios: I ie l icopter  ove ra t ions  
i n  the Arc t i c  a r e  o f  a u t i l i t y  nature. 
geologica l  surveys aRd a iqidc var ic tv  of s c i e r i t i  f i c  s t u d i e s  r e q u i r e  the 
tiel i c o p t e r  t o  i!iove passengers o r  s l i n g  cargo .  
I have reserved coiimerits 1'- d e s i r a b l e  veh ic l e  conf igu ra t ions .  reasoning 
t h a t  t h e  c h a r a c t e r i s t i c s  of  th is  opt a t i n q  twvi t-oniiicnt dei:iand a coris iderat ion 
o f  t he  previous sevtfn po in t s  in  any ..t.sign s t u d i e s  o f  r c t o r c r d t t  t o  be opera ted  
i n  reii?ote a r e a s  o f  Canadd. 
W i l d l i f e  sbrveys ,  f i s h e r y  surveys ,  
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ENERGY EXPLORATION/PRODUCTION 
Lonnie R .  Nail 
Transportation Manager 
Tenneco Oi 1 Exploration & Production 
Biographical Resume 
At present is Regional Transportation Manager for Tenneco Oi 1 Exploration 
and Production, based in Lafayette, Louisiana. Responsibility includes both 
air and water logistics for the entire Gulf of blexico. 
from Corpus Christi, Texas to Tampa, Florida serviced by a fleet of 52 boats 
and 26 helicopters with an annual budget in excess of 56 million dollars. 
Operations are spread 
A pilot and mechanic who I S  active in bcth National Business Aircraft 
Association, technical committee and Helicopter Safety Advisory Conference 
chairing committees on military liaison and passenger briefing. 
University with a B.S. Degree in Applied Mathematics. He is a member of the 
Society of Logistical Engineers. He has served as industry spokesman to the 
F.A.A., Pentagon and other interected groups. 
He is a graduate o f  Northrup Aeronautical Institute and Eastern Michigan 
Abstract 
The helicopter has matured in the Oil Field. It is recognized as a cost 
effective means of transaortation. The oil industry will provide input as to 
its needs and offers to share flight operational data. Safety is still of 
prime importance, closely followed by productivity. 
permits 97.6% of missions started to be completed. 
in 2nd generation helicopters are adequate. 
Gulf of Mexico I F R  now 
Vibration and noise levels 
The intensified search all over the world for additonal petroleum reserves 
has forced certain logistical concepts to be changed. 
support and r e l a t e d  services escalate? it is well stated to say that "time is 
money," hence our reliance on the helicopter to save time as well as being a 
cost effective means of transportation. 
As the costs o f  drilling, 
The helicopter for our use has evolved fram the "Bell 47" to the "Boeing 
Chinook." From a slow noisy machine to one offering airline comfort. 
the equipment changes, our operating policies and procedures have also changed. 
Our people spend a lot of time in the air so their safety and comfort is impor- 
tant to us .  
When the helicopter was introduced to the Oil Patch it was at first 
considered a luxury, an alternate to boats, or surface transportation and was 
not appreciated as a cost effective tool. 
With 
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Along t h e  same l i n e  o f  reasoning, t h e  manu fac tu re rs  and o p e r a t o r s  d i d  n o t  
The a t t i t u d e  was 
a p p r e c i a t e  what t h e  h e l i c o p t e r  demands o f  t h e  f u t u r e  would conipr ise.  
years a l l  we had t o  use was a " c i v i l i z e d "  m i l i t a r y  niachine. 
t h a t ,  i f  i t  wds good enough for  ou r  t roops  i t  had t o  be gocd enough f o r  ou r  
o i l  f i e l d  worhet's, s i n c e  t h e y  would t e a r  up a n y t h i n g  n i c e .  
anynore. We want t h e  s a f e s t ,  best ,  most c o s t  e f f e c t i v e  h e l i c c p t e r  we can 
o b t a i n .  As a user i n d u s t r y ,  we i n t e n d  to  make our needs kt!own, and as has 
happened a l ready,  t h e  f o r e i g n  manufacturers  at-e t h e  o n l y  ones 1 i s t e n i n g .  
Our f l i g h t  exper ience gained i n  a c t u a l  usage, shou ld  p r o v i d e  t h e  b e s t  da ta  
base p o s s i b l e .  Our company alone logs  almost 3,000 he1 i c o p t e r  f l i g h t  hours 
eve ry  inonth, so we a re  a b l e  t o  model on our  computer ac tua l  a n a l y s i s  o f  311 
o p e r a t i o n a l  parameters. ke can t e s t  a new machine f o r  our  f l i g h t  program 
w i t h o u t  even f l y i n g  i t  . 
What would we l i k e  N . A . S . A .  t o  address i n  t h e  f u t u r e ?  The key areas 
a r e  o u t l i n e d  i n  t h e  Task Force Report, however, out- p r i o r i t y  d i f f e r s  somewhat. 
From our  v iewpo in t ,  we would : i s t  them t h i s  wdy: 
Fo r  many 
I would l i h e  t o  s t a t e  very c l e a r l y  t h a t  t h a t  sent iment  "won' t  f l y "  
1. Safety  
2. Product  i v  i t y  Iniproveincn t 
3. R e l i a b i l i t y  and M a i n t a i n a b i l i t y  
4 .  Fuel  Corisu:npt i o n  
5. A l l  Weather C a p a b i l i t y  
6. F l y ing -R ide  Q u a l i t y  Improveiiitnt 
7 .  V i b r d t i o n  Reduct ion 
S. Noise Reduct ion 
SAFETY 
In b e h a l f  o f  t h e  people r i d i n g  i n  t h e  h e l i c o p t e r s .  s a t e t y  most r e c e i v e  
p r i o r i t y .  S a f e t y  t o  us  imp l i es  t h e  s t r u c t u r a l  i i i t e g t - i t y  o f  t h e  coriiplet.tl. sh ip .  
No c a t c ~ s t r o p h i c  f a i l u r e s ,  nu s u r p r i s e s .  We have btwn do\\.iI t h i s  r o a d  w i t h  " T - T "  
s t raps ,  t u r b i n e  blades and s d l t  c o r r o s i o n .  The i i i iportance o f  s a f e t y  c m n o t  oe 
ove r  emphas i zed. 
P R 0 D 1IC T I V I T Y I MI' R 0 V E t-1 E N T . _ _ _ . _ . I I _ _ _ _ _ _ .  . .  ~. ~ 
T h i s  i s  d f u n c t i o n  o f  speed and s i z e .  tlur lowest S / C / M  t ie l  i c o p t e r  happens 
1 h e l i c o p t e r  o f  t h i s  s i z e  
t o  h e  w r  lnr-gest m d  f , l s tes t .  
f o r  Gu l f  o f  Mexico o p e r a t i o n s  t o  De 12-1:; passtwqrr. 
capable ,if s p w d s  i n  excess o f  250 Ni" wduld be i d e a l ,  
Over t h e  years wt? h;ive found t h e  o p t  iiiium s i z e  
W r  do not  stle an a p p l i c a t i o n  for  t h e  t i l t  wing o r  v e t - y  !wqe h e l i c o p t e r s  
i n  t h c  G u l f  3 t  t h i s  tiiiir. 
I 1 - 4.1 
I 
FUEL CONSUMPTiON 
With a l l  o t h e r  f a c t o r s  equal  we w i l l  use t h e  most f u e l  e f f i c i e n t  machine. 
I t  i s  n o t  i n  c)ur company's o r  t h e  n a t i o n ' s  b e s t  i n t e r e s t  tu  waste f u e l .  T h i s  
i s  why we do n o t  see a p l a c e  f o r  su r face  e f f e c t  v e h i c l e s  i n  t h e  G u l f  o f  Mexico. 
ALL WEATHER CAPABILITY 
C e r t a i n  areas, Alaska, Nor th Sea and o t h e r  remote l o c a t i o n s ,  encounter  
severe weather c o n d i t i o n s .  I n  the G u l f  o f  Mexico our  p resen t  I F R  caps!-ility 
has p e r m i t t e d  us t o  coicplete 97.6% o f  t h e  m iss ions  at tempted. Present  capa- 
b i  1 i t i e s ,  a1 though backward when compared wi th f i x e d  wing a i r c r a f t ,  a r e  p r o v i n g  
adequate. What we have found t o  be e s s e n t i a l  i s  b e t t e r  unders tand ing  by t h e  
F.A.A. of  our  problems and c a p a b i l i t i e s .  
FLY I N G - R I D E  QUALITY IMPROVEMENT 
We b e l  i eve  t h e  standards a v a i l a b l e  in c u r r e n t  2nd g e n e r a t i o n  h t \ l i co@t .b rs  
t o  be ddequate. 
VIGRATION REDUCTION 
The v i b r a t i o n  l e v e l s  o f  2nd generat  i o n  he1 i c o p t e r s  appear accep tab le  t o  
o u r  passengers. 
s t r u c t u r e  should be addressed. 
The p a r t  v i b r a t i o n  p l a y s  i n  p i l o t  f a t i g u e  and f a t i g u e  o f  
NOISE REDUCTION __- 
compromise s a f e t y  for- the sake o f  less no ise ,  
i s  n o t  a q u i e t  p l a c e  t o  work and our  people recogn ize  a c e r t a i n  l e v e l  o f  n o i s e  
i s  necessary t o  ge t  t h e  j o b  done. 
A l l  ou r  f l i g h t s  are over open s e d ~  o r  remote areas. We shou ld  n o t  
A d r i  11 r i g  o r  p i - o d u r t i o n  p. lat form 
WHERE DO WE GO FROM HERE 
The s imp le  answer i s  i n t o  deep water f u r t h e r  and f u r t h c l r  o u t .  By 1995, 
d r i l l i n g  and p r o d u c t i o n  w i l l  be i n  water i n  excess o f  1,200 f e e t  and 200+ m i l e s  
n f f s h w e .  tiy 1990, we cou ld  be a t  2,000 f e e t  dnd 300 i n i l e s  o f f s h o r e .  
yea r  1995, we could be i n  2,500 f e e t  o f  wdtet* arid 400-500 i i i i i e s  c i f fshar i?.  
w i l l  i t  end? Wel l  probably  no one knows t h e  answer t o  t h a t  ques t i on .  
By t h e  
Whcrc 
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CORPORATE/EXECUTIVE 
John A. Anderson 
Corporate Aviation Manager 
Digital Equipment Corporation 
Biographical Resume 
John Anderson has been involved in aviation for over 25 years. Following 
a 10 year career as a U.S.  Naval offiier and pilot, he spent 5 years as an 
experimental test pilot on rotary wing research programs. 
a world wide corporate flight department that flys over 10,000 flight hours 
annually. ;le is dn Associate Member of the Society of Experimental Test Pilots, 
i s  the currant President of the New England Helicopter Pilots Association, and 
was named the 1980 Professional Pilot of the Year by Professional Pilot magazine. 
He currently manages 
Abstract 
Digital Equipment Corporation operates an internal "commuter" air1 ine 
that currently consists of 9 rotary wing and 6 fixed wing aircraft, and moves 
over 80,000 passengers annually. 
will nearly double in size, moving approximately 150,GOO passengers per year. 
The purpose of the operation is to facilitate "true" communication among 
our employees, which we believe can only occur when people relate face-to-face. 
The growth of the operation i s  paced primarily by the growth of the . 
Corporation, but is limited in capability by the current technology o f  aircraft 
and support systems. The national airport and commercial air transportation 
systems have progressively deteriorated in value as airports become more difficult 
to transit and airlines reduce frequency o f  flights to smaller airports. 
operating between facilities that range from 100-900 miles apart. 
must be supported by a navigation system that permits high accuracy approach 
guidance to many non-airport locations. 
It is believed that vehicles such as the tilt-rotor can meet this need, 
and that systems such as NAVSTAR can provide the required support. 
By the mid eighties, the rotary wing group 
Digital needs a high speed, pressurized, vertical lift aircraft capable of 
This aircraft 
DIGITAL EQUIPMENT CORPORATION, headquartered in Maynard, Massachusetts, employs 
over 57,000 people worlwide in over 500 facilities. 
include a strong requirement for clear, concise, and complete communication, 
both internally among its employees, and externally with its customers and 
vendors. At DIGITAL, we believe that true communication can only take place 
Its formulas for success 
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with face to face interaction, and it is in support of this belief that the 
aviatiorl department was born, and has grown in proportion to the corporation. 
Today, the aviation group manages 9 Bell 2068 Jet Ranger helicopters, 
2 Beechcraft Supcr King Air Z O O ' S ,  a Merlin I V ,  a Westwind 1124 Jet, a DeHavilland 
Twin Ot.ter, and 2 Piper Aztecs. This fleet, in conjunction with a broad local 
vendor base, transports 80,000 passengers each year, flying more than 10,000 
flight hours. 
only, in terms o f  passengers carried, DIGITAL is the 30th largest commuter 
airline in the United States. 
Although the operation is a Part 91 service for company business 
Looking ahead into the eighties, this operation is expected to nearly 
double in size, both in equipment and capability. 
range (20-100 miles) rotary wing aircraft will be twin engine units in the 5 
passenger size category. 
destinations is f:xpected to minimize our need for larger helicopters, although 
a few of these units are likely to be placed in service. 
Our next generation of short 
Our requirement for flexibility and service to multiply 
Our helicopter system is operated VFR only, primarily because of the 
limitations imposed by the lack of adequate navigation and approach did system. 
Although we only lose about 9 percent of our flights to weather, we anxiously 
look forward t o  the economic resolution of this shortcoming. 
plan their day around our schedule, and we seriously disrupt business when we 
don't fly. We strongly support advancement of the NAVSTAR navigation system! 
D I G I T A L  employees 
A less obvious problem, but aotentially having far more impact, is the 
progressive deterioration in the ilational airport and commercial air service 
systems. 
become ixreasingly difficult to use due to congested ground traffic and over- 
loaded airline support systems. The bottom line of this to DIGITAL is long 
fruxtrating days in cars, taxis, airports, and overcrowded airliners. In spite 
of this, we have consistently adhered t o  our policy that we do not attempt tc 
compete directly with the airlines, and will not operate scheduled aircraft on 
routes that are covered by direct airline service. We do however, operate our 
own "airline" routes to destinations that create a payoff to us in valuable tire 
saved. 
As the major airlines focus on the larger cities, these airports 
I should insert at this point that the DIGIT4L "airline" is available to 
ail empioyees without regard to position or organization, and is provided on 
a first come, first served, reservation only basis, with no "bumping" allowed. 
To illustrate our reason for existence, I would like to use as an example 
our scheduled service between Hansom Field in Bedford, Mass. anc' Kanata, Ontario. 
(Illustration 1.) Thirteen round trips each week are offered in a Beechcraft 
King Air, taking just over an hour flight time one way. 
trip i s  a 1/2 hour ground trip, totalling a 2 hour journey. By comparison, to 
make the trip via commercial air, one has t o  travel by ground to Logan Airport 
in Boston (through the "famous" tunnel), cope with the airport, fly to Montreal, 
change aircraft (with an average wait of 1 hour), then on to Ottawa. 
takes nearly 6 hours, and essentially destroys a business day. 
At each end of this 
This trip 
1 
I 
I 
i 
I 
i 
i I 
i 
f 
j 
i 
< 
I 
t 
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These are 2 possible ways to make this trip. We believe that there i s  
a better way! The old ruleis that "the shortest distance between 2 points is 
a straight line." We wou1L; like to extend the operating philosophy that has 
been so successful for us in our rotary wing operation and provide door to 
door service out to 900 miles or mwe. To do this, we support continued 
deveiopment o f  the ti 1 t-rotor concept! 
Our specification for such a vehicle would be as appears i n  Illustratior 
2.: A twin engine, pressurized VTOL aircraft with valid single engine safety 
at gross weight (i.e.: Category A certified), cruising at 300 knrJts, with a 
weather topping service ceiling of 25,000 feet. 
piloted by a crew of 2, will feature a jet smooth, jet quiet ride for the 
passenger, and will be barely heard by neighbors adjacent to our facilities. 
This is a critical point-noise standard that currently exists and may be 
acceptable for airport environments, but we will have t o  do much better to 
operate successfully in Mr. and Mrs. USA's  back yard. DIGITAL plant locgtions 
are selected to integrate harmoniously with the conmunity, with a high priority 
placed on minimizing the hassle of  employee commuting. 
DIGITAL plants are not industrial parks or in remote locations. 
This aircraft must be reasonably economical. 
direct operating cost (DOC)  would translate into a cost effective vehicle for 
use on our routes. 
This 8-15 passenger aircraft, 
Generally speaking,. 
A 440U per hour (1980 5 )  
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And finally, as I referred to earlier, such a vehicle must be supported 
by a navigation/approach system s u c h  as NAVSTAR. 
At this point in time, our operation is somewhat unique, but I have to 
believe that our methods will become more commonplace as corporations react 
to the limitations imposed on them by our national transportation system. The 
pace of this process will be directly related t o  the technological progress o f  
the VTOL aircraft industry, which to no small degree is in the hands of inany 
people attending this workshop. 
I encourage you t o  respond to our needs. 
. -- 
i 
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DIGITAL EQUIPMENT A I R C R A F T  ON THE EIGHTIES 
"MODfI SPEC" 
..- 
0 V T O L  CAPABILITY 
0 TWIN E N G I N E  
0 300 K N O T  C R U I S E  
0 25,000 FOOT S E R V I C E  C E I L I N G  
0 8 - IS P A S S E N G E R S  
0 C R E W  OF 2 
a SriOOTH R!DE 
e QUIET ! 
e S400/HO'JR DOC 
0 N A V S T A R  A V I O N I C S  
I 1-51 
, 
PRECEDING PAGE BLANK NOT FILMED 
HEAVY L I F T  HELICOPTERS 
James Lematta 
Director of Szfety 
Columbia He1 icopters, Inc. 
Biographical Resume 
One of the original partners with ColUmbid Helicopters dating back to 
1957, the year Columbia started business. 
in U.S.  and Canada. 6,001) holrrs total time, 3,OCO hours - external-load 
operations, majority in large helicopters. 
project. Flew on first Canadian powerline construction project. Flew first 
water bucket on a forest fire. 
Chairman on HAA F.A.R. 133 RotorLraFt Regulatory Review Program. 
Holjs Comercia1 Rotorcraft Rating 
Flew on first North American logging 
Member HAA Safety & External-Load Comittees. 
Abstract -- 
Discussion of heavy lift helicopters (rotorcraft) in the commercial market 
Problems encountered in these heavy lift operations 
with Columbia Helicopters, Inc. as case study. Aspects include logging, power 
line, and oil exploration. 
are detailed with suggestions f3r the future. 
During my presentation, I use slides showing Culumbia's major heavy lift 
operatior,s. . . along with cartoon illustrations representing heavy lift operation 
pro5 1 e m .  
Figure #l:  Vertol 107 hauling logs 
Helicopter logging has been Columbia's primary business for the last nine 
years. We operate eleven Vertol 107's; norrna1;y we use seven vertols fer 
logging. The majority of these projects are in the Nothwest, including 
Alaska and Canada. 
We averaqe approxinatety n i : ~  fliqht bows per day per aircraft, which 
represents approximately 8,000,000 pounds daily, averaging 950 trips per 
day. 
We have also had logging projects in Southeastern USA. 
Figure #2: Vertol on power line constructim project 
Power line prcjects represent around 20% o f  oiir business. 
doing these types o f  projects for 20 years. 
We hclvc been 
Figure 9 3 :  Vertol on Jungle oil t?xploration project 
Colunbie tias Oren on oil ?xploration projects in New Guinea, Peru, Sudan, 
Alaska, and presently in the Gulf of  ,Y?xico. 
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These projects get maximum utilization from verto‘l capabilities by carrying 
both extern21 and intertial cargo, plus passengers. 
My program continties on to point out problems heavy !ift external-load 
operators encounte:, along with possible solutions. A l s o  included are 
recommendations as to what Colmbia feels would be impraement for future 
helicspter o3erations. 
Figure #4: Slinging heavy load with single lit;? 
The heavier the load, the more difficult it becoiiies fc- ground crews to 
assist in landing the load. In the future. as our helicopters become 
larger, the pilct will need assistance on handling these loads by more 
positive control. New inventive guide systems will need to be applied 
to rep;ace ground crews. 
Figrrre #5: Heavy load slung by multi-lines 
Future helicopters will need multi-Iiaes, such as the Chinook helicopter 
will have. 
Figure #6: Shows problems pilots have while flying, looking out bubble to 
observe load 
It :s paramount that the pilot is able to observe their load. 
this is done by leaning over and looking throuy,r a bubble that replaces 
the left :ockpit window. Present day helicopters were not designed for 
this, which creates physical problems for some pi lots. 
Presently, 
Figure 67: Shows H . L . H .  type helicopter with P -  pilot station 
By having the crane pilot‘s station aft of load. he certairly wculd be 
more Comfortable 2nd able to observe +he wbolc oper2ticn. 
where the pilot sits facing a f t  i s  not feasible to comercia1 oper;itions. 
Columbia did a comparison test with on€ pilot faced aft and i n e  other 
1Goking out the bubble. 
80% faster. 
The coilcept 
The pil3t looking out t.he bgbble was approximately 
Figure s8: Strong rotor wash with heavy loads 
Chances o f  injuring gro;rl:d personnel and damaging property i s  high. The 
larger oilr helicopters get, the more our chances of rotor wash accidents 
increase. 
Figure sQ: Shcws corr,parison of downwash - single rcttor v s  tsndE;l rotor 
Colunbia discovered years ago that rotor downwash was dispersed better 
with tandern rota- aircraft. 
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gure #lo: Shows man getting static shock 
Ail ever constant problem i s  static electricity. 
gure #11: Shows hook being grounded 
Presently we dissipate this charge by grounding hook. 
can this be done. 
Not'all times 
We nee3 to research a better solution to 'this problem. 
Figure #12: Shows single engine out 
At high density altitude, single enyine performance is marginal. 
helicopters need to be designrd with liiore emergency performance. 
Shows H . L . H .  type helicoyter with removable cabin 
Future 
Figure #13: 
Lieavy lift helicopters should not oe designed just for external loads. 
Commercia! operators must have a oroduct that can carry both internal 
and external cargo, plus passengers. 
to be an invaluable asset while supporting the petroleum industry. 
We have discovered these capabilities 
Figure #14: Shows multi-lift concept 
For those projects where! the lift is too heavy for one aircraft, a good 
safe multi-lift concept needs to be designed. PerhdpS with present day 
electronic technology this method is practica. . 
Figure #15: Shows helicopter rotors driven by engir .... exhaust thrust 
We would have greater payload and less cost 
A revolutionary breakthrough would be eliminating those heavy, noisy,. 
power robbing transmissions. 
of operation. 
CONCLUSION -- 
Even though our major helicopter manufacturers have designed and built 
small and medium size helicopters for the commercial market, we have yst to 
see heavy, lift he1::opters that were not ar! offshoot from military design or  
requirements. 
methods, future heavy lift helicopters must be simplified in nature and have 
high cruise speed. 
Construction costs have clirnbed tremendously because of environmental 
restrictions and labor costs. Because of this, helicopters will become the 
major heavy lift machine in power line construction arld other lift applications. 
When this happens, let's hope the cost of ope.-ating a helicopter will not be so 
tctally unreasonable, because everyone will be affected by these costs. 
i f  oir helicopter5 dre i o  be compsiitiie k i t h  conventional ?f f t  
I 1-55 
- . - . . . . . .. - . . -. . ... . - - ._ ., 
SLIDE PRESENTATION 
Y 
il 1 -. . . . A  . . . -..I 
I 
Figure #2 
. Figure #l 
Figure 4 3  Figure t 4  
I 1-56 
. .  
ORIGINAL PAGE 
BLACK AND WHITE PHOTOGRAPH 
Figure #6 
1'1 I , ,  !,.. I' 
/ 
c 
Figure 47  
11-57 
Figure $8 
,I- 
_ _  , -.. * - -c- -.... 
. I  - ; L . .  
.- .  ' .  a . .  .- 
.... I . . .  
F i g u r e  #lo F i g u r e  #9 
\ 
I .. 
~ c' 
t c 
' ,  ...- 
F i g u r e  #12 F i g u r e  ~ 1 1  -._ .-
\ .  
- .  . 
-. . .  . . . .  . -. - ... 
I 1  -53 
Figure #13 
Figure $15 
I 1  -59 
Figure #14 
c 
PRECEDCJG PAGE @LAM( NOT FILMED 
AGRICULTURE 
Walter N. Atteoery 
President 
Condor He1 icopters & Aviation, Inc. 
Biographical Resume 
Walter N. Attebery, 58, founder and president of Condor Helicopters 
and Aviation, Inc., Oxnard, California, also is president of Arctic Air 
Service, Inc., Anchorage, Alaska. A licensed piiot since 1.930 and a U.S. 
Marine Corps fighter pilot from 1942 thru 1945 when Attebery retired from 
active duty as a Major. Graduated from Oregon State College (now X U ) ,  
Corvallis, Oregon with a Bachelor of Science degree in 1947 and then spent 
11 years as a special agent with the FBI before entorii,g tnt: helicopter 
business in 1959. Past president of the Heliccyter Association of America 
(1964). Condor He1 icopters has engaged in general he1 icopter contracting 
and aerial application since 1965. k'alt and Paulifie Attebery have 3 grown 
sons all residing near their home in Ventura, California. 
Abstract 
The contribution c f  rotorcraft to a quality harvest in agriculture is 
discussed, including aerial application, grinular application, frost control 
and air circulation. 
advantages. 
from he 1 icopter (rotorcraft ) uti 1 i zat ion. 
Minimum drift and reduced noid pollution are seen as 
jignificafit increases in agricultural productivity can result 
I am indeed privileged to be included with such a distinguished panel- 
presenting views to an assemblage of operators, engineers, manufacturers and 
rotorcraft experts representing the mainstream of our indubtry. 
Agriculture without the qlamour and public acceptance, in some instances, 
as our other endeavors such as off-shore, external l i f t ,  exploration, dmbuiaiise 
and commuter is still a bread and butter operation for many o f  the operators. 
This renders out to commercial success for the operator and contr'butes t o  
quality harvesting for the farmer-grower. The 2nd result is greater yield of 
foodstuffs for the ultimate consumer. 
Our good friend, Joe Mashman of Bell Helicopters, in 1945 test flew the 
first aerial application unit on a Bell Model 30 and helicopters were intro- 
duced to aerial application. From tbat beginning its growth as a foe o f  the 
686,000 known species of insects and 9,000 species of ticks and mites numbering 
in the multi-billions per specie is impressive as i s  the contr-:l of weeds and 
grasses costing farmers more than 3 billion dollars awually. 
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ed t o  f i x e d  wing a p p l i c a t i o n  w h i c h  
dates t o  1927, b u t  w i t h o u t  drawing coniparisons, b o t h  methods a r e  u s e f u t  , 
p r o d u c t i v e  and u s u a l l y  c o s t  e f f e c t i v e .  
When acreages a re  c o n f i n e d  by windrows, topograph ica l  o b s t r u c t i n n s ,  w ind  
machines and s u b d i v i s i o n s ,  t h e  h e l i c o p t e r  i s  up t o  t h e  cha l l enge .  
For many areas, such as Southern C a l i f o r n i a ,  c o n s e r c i a l  and domest ic 
s u b d i v i s i o n s  are e n c r o x h i n g  on the green b e l t s  o f  row crops, orchards and 
even g r a i n  i i e l d s  c r e a t i n g  d r i f t  And n o i s e  p o l l u t i o n  co i i i p la in t s  d i f f i c u l t  t o  
c o n t r o l  f o r  t h e  opera to r .  Turbine he1 icopter ;  i n  our exper ience  generate 
fewer n o i s e  comp la in t s  and f o r  the chemical  salesman ease 
P e n e t r a t i o n  p rov ided  by h e l i c o p t e r  sp ray  i s  w e l l  known and u s e f u l  i n  
o rcha rd  s p r a y i n g  and t h e  c o n t r o l  o f  b l i g h t  and o t h e r  pes t - i nduced  p r  blerns 
i n  l e a f y  vegetables.  
inarket r e s i s t a n c e .  
Granular  a p p l i c a t i o n s  o f  f e r t i l i z e r ,  b a i t s ,  seed and l i q u i d s  u s i n g  . 
e x t e r n a i  l y  s l u n g  buckets and tanks adds another  dimension f o r  t h e  he1 i cop t ,e r  
f rom t h e  6ell 47, H i l l e r  12E models up through t h e  l a r g e r  i i iachines manufactured 
by E e l l ,  Hughes, A e r o s p a t i a l e  and S iko rsky .  
Dur ing  t h e  p e r i o d  December through March, f r o s t  c o n t r o l  becomes 3 
t ie l  i c o p t e r  market i n  C a l  i f o r n i a  and some o t h e r  s ta tes .  
The wind niachine was invented i n  Middlesex, England d u r i n g  t h e  1700’s 
and was designed t o  inove od i fe rous  a i r  frorn t h e  ho lds  o f  sh ips .  I n  i914, d 
p r o n i n e n t  m a t e r o l o g i c a l  p h y s i c i s t  suggested a r t i f i c i a l  m i x i n g  o f  a i r  c o u l d  
p r o v i d e  f r o s t  p r o t e c t i o n .  
C a l i f o r n i a  i n  lglci. 
o f  wind machines. 
F l o r i d a  (1352),  t h e r e  were 4.COO i n  o p e r a t i o n  i n  C a l i f o r n i a :  
p laced  more than 10,000 wind machines i n  C a l i f o r n i a  and Ar i zona  and around 
1,000 i n  F l o r i d a .  
E s c a l a t i n g  f i x e d  o p e r a t i n g  c o s t s  make growers l e s s  a b l e  t o  s u s t a i n  a 
crop  toss d;;e te f r n s t  o r  fretzzr, l e a d i n g  t o  f r o s t  c o n t r o l  i n s t a l l a t i o n s .  
C a p i t a l  investment i n  t h e  machiriery, i t s  maintenance and t h e  e l e c t r i c  s tandby 
chdrges f o r  e l e c t r i c  d r i v e n  niachines, and f u e l  c o s t s  f o r  o i l  and g a s o l i n e  
b u r n i n g  machines has b rouyh t  the h e l i c o p t e r  i n t o  t h e  a i r  c i r c u l a t i o n  bus iness.  
weight  machines w i t h  r o t o r  systems moving t h e  inaximum voluine o f  a i r .  
a f t e r  sunset,  t h e  atrnosptiei-e becoriies layer-eo a s  warm a i r  r i s e s ,  l e a v i n g  a 
l a y e r  of coc ler  d i r  between the warm a i r  and t.he ground. 
t i n t i l  i t  eni3u:itet-s a i r  u t  t h e  sane temperature.  
The f i r s t  wind machine was b u i l t  and i n s t a l l e d  i n  
C i t r u s  q rowr rs  i n  C a l i f o r n i a  were t h e  f i r s t  group t o  make e x t e n s i v e  i ise 
G y  the  t i r r r t ?  the f i r s t  wind mdchine w a s  b e i n g  i n s t a l l e d  i n  
A 1972 c s t i o i a t e  
H e l i c o p t e r s  t e s t  s u i t e d  f o r  f r o s t .  c o n t r o l  ,we t h e  Int-gcr h e a v i e r  g ross  
O f t e n  
The warm a i r  r i s e s  
I n  a c o n d i t i o n  o f  t h i s  type, 
I 
/ 
p a r t i c u l a r l y  i f  i t  i s  a low c e i l i n g  i n v e r s i o n  where t h e  a i r  j u s t  above t h e  
t r e e  l e v e l  i s  warmer, t h e  h e l i c o p t e r  can move t h e  warmer a i r  down m i x i n g  t h e  
i n v e r s i o n  l e v e l s ,  t he reby  warming t h e  c rop .  
Many cewly p l a n t e d  groves o f  avocados and c i t r u s  a r e  p r o t e c t e d  now by 
he1 i c o p t e r s ,  t h e  grower r e a l  i r i n g  t h a t  standby and f 1 i g h t  charges a re  l e s s  
than  wind machine c o s t s .  I n  many la rge  orchards,  c o v e r i n g  t h e  a red  i s  imprac- 
t i c a l  by any o t h e r  means. 
one he1 i c o p t e r ,  depending on i t s  s i ze ,  can c o n t r o l  temperature c o n d i t i o n s  ove r  
150 t o  400 ac re  areas. The wind machine r o t a t i n g  i n  a v e r t i c a l  o r  n e a r l y  
v e r t i c a l  p lane  does c e r t a i n l y  c i r c u l a t e  a i r  b u t  w i t h o u t  t h e  h o r i z o n t a l  p l a n e  
component p r o v i d e d  by t h e  he1 i c o p t e r .  A g r i c u l t u r a l  developers and s p e c u l a t o r s  
today  o f t e n  r e s i s t  t h e  permanent wind machine investment t o  c o v z r  3 t o  4 m m t h s  
p r o t e c t i o n  and o p t  for t n e  h e l i c o p t e r  t h a t  i s  no l onger  a f i n a n c i a l  burden 
when t h e  f r o s t  season concludes. 
The average wind machine w i l l  covet- 10 acres w h i l e  
Operators i n  a g r i c u l t u r e  w i l l  always need g r e a t e r  l i f t i n g  c a p a c i t y  i n  
a h e l i c o p t e r  t h a t  i s  maneuverable, h o p e f u l l y  as q u i e t  as t h e  s t a t e  o f  t h e  a r t  
w i l l  p e r m i t  and a t  a c a p i t a l  a c q u i s i t i o n  c o s t  conmensurate,wi th  t h e  economics 
o f  h i s  business. 
he i s  "equipment wise." 
k e p t  pace w i t h  i n d u s t r y  equipment, f u e l  and suppor t  equipment e s c a l a t i o n s .  
T h i s  l a t t e r  element may ve ry  w e l l  keep t h e  ag o p e r a t o r  where 
A p p l i c a t i o n  ra tes ,  though r i s i n g  annua l l y ,  have n o t  
As i n  t h e  n u c l e a r  power f i e l d ,  the p u b l i c  i s  n o t  r e a l i s t i c  when t h e y  
b e l i e v e  b e n e f i c i a l  i n s e c t  and nature-evolved methods o f  p e s t  c o n t r o l  can be 
t o t a l l y  e f f e c t i v e .  if t h i s  l and  o f  ours was i n  i t s  n a t u r a l  s t a t e ,  then t h e  
balance o f  n a t u r e  p r o b a b l y  c o u l d  p r e v a i l .  
f e e d i n g  o f  u n t o l d  m i l l i o n s  of acres makes such i d e a l i s t i c  s o l u t i o n s  unworksble. 
Organic foods a re  great, but  can t h e y  feed t h e  w o r l d ?  
seemed impossib le  b u t  a r e  manageable. 
l o a d i n g  chemicals  i s  a r e a l i t y  i n  C a l i f o r n i a  and many o t h e r  s t a t e s .  
The t ; l l i n g ,  p l a n t i n g  and f o r c e  
Regulat ions,  as s t r i c t  i n  C a l i f o r n i a  as any p l a c e  i n  t h e  U.S., a t  f i r s t  
Tot.al c l o s e d  systems f o r  m i x i n g  and 
I have touched on n o i s e  as a problem and i t  i s  necessary f o r  t h e  i n d u s t r y  
1. Smal ler ,  l i g h t e r ,  more r e l i a b l e  power p l a n t s  p r o v i d i n g  more pL*w- .  
Less weight, which means more spray c a p a c i t y .  
2. B e t t e r  methods and q u a l i t y  c o n t r o l  on t h e  des ign  o f  i i iain r o t o r  b lades 
and t a i l  r o t o r  b lades t o  reduce e x t e r n a l  n o i s e  and t o  i n h i b i t  c o r r o s i o n  
and l a m i n a t i o n  separa t i on .  Rotor b lades r a r e l y  r u n  t h e i r  overhaul  
i n t e r v a l .  
and NASA t o  address these a d d i t i o n a l  problem areds: 
3 .  Rev is ing  o v e r a l l  manufacturers  a t t i t u d e s  t h a t  o p e r a t o r s  must pay f o r ,  
buy if you w i l l ,  t h e i r  engineer ing d e f i c i e n c i e s .  
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Over 150 operators and well over 500 helicopters are providing agricultural 
services throughout the U.S.,  dcing what we believe to be a significant service 
for the American consumer. 
legislators this segment o f  our industry will ccntinue to grow and prosper. 
With the support of the manufacturer; and the 
Thank you. 
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AMBULANCE 
.. 
Kenneth F. McFadden 
Marketing Director, Evergreen Life Line 
Evergreen He1 icopters, Inc. 
Bi ogr aph i ca 1 Resume 
----.- 
L I._. . 
Currently serving as Marketing Director for the Life Line Division o f  
Evergreen Helicopters, blr. McFadden has worked to develop the Emergency Medical 
He1 icopter Program at Evergreen. H i s  previous marketing experience includes 
nearly ten years in the retail and insurance industries. A fixed and rotary 
wing pilot, he has flown a broad spectrum of aircraft. He received a Bachelor 
of Science Degree in economics and mathematics from Portland State University,. 
and has completed graduate studies toward his Master's Degree in economics. ' 
Abstract 
The military utilization of technology to reduce casualties is a documented 
fact. The reduction in time between a trauma '17jur-y and definitive care from 
World War I to the. Vietnam conflict contributed sigpjficantly to a reduction.of 
the mortality rate from 8.75 to 1.3. The civilian applications, howsver, have 
yet to be nearly 5; ;  dramatic. Certainly a well trair'ed and respofisive Emergency 
l4eaical Service is a vital community asset. But the past four years have seen 
an increasing perception o f  a complete EMS syslern as one that .includes helicopter 
transport. As the ,civilian industry assumes greater role, demand for more - 
advanced aircraft increases. The history of aeromedical evacuation reflects an 
adaptation of  existing aircraft designed for purposes other than a medical 
mission. Newer second, third and yet to come aircraft generations with advanced 
technology may lend themselves to better perform the life saving function of the 
older proven workhorses. 
H I  STORY 
In 1970, the University of Maryland Shock-Trauma Unit inaugurated a joint 
law enforcement Med-Evac program in the State of Maryland. The Maryland 
Institute o f  Emergency Pledical Services (MIEMS) pioneered a clinical study of 
the life saving qualities inherent in a helicopter transport system. In 1972, 
St. Anthony's Hospital in Denver, Colorado and Florida Hospital in Orlando, 
Florida both initiated hospital sponsored helicopter programs. The zbility of 
St. Anthony's to maintain the dedication o f  its program to medical purposes 
may have contributed to the longevity of  that particular program. 
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i A lso a f f e c t i n g  t h e  c i v i l i a n  sector  has been t h e  genera l  acceptance of 
h e l i c o p t e r s  as niedical  t r a n s p o r t  veh ic les  as p r o j e c t e d  by t h e  MAST program. 
The r e s g l t  o f  a j o i n t  DOD, DOT and HEW s t u d y  conducted i n  1969, t h e  M i l i t a r y  
Ass is tance t o  S a f e t y  and T r a f f i c  program wzs designed t o  supplement t h e  
e x i s i i n g  EMS system. U t i l i z i n g  e x i s t i n g  m i l i t a r y  a i r c r a f t ,  p r i m a r i l y  UH-1"s 
( B e l l  205Al ' s ) ,  t h e  h e l i c o p t e r  s e r v i c e  was a v a i l a b l e  t o  t h e  cornmunity s u b j e c t  
t o  seve ra l  c o n s t r a i n t s .  As t h e  iniportance o f  t h e  r e l a t i o n s h i p  o f  t i m e  t o  t h e  
p r o b a b i l i t y  o f  s u r v i v a l  o f  trauma p a t i e n t s  became more de f i ned ,  t h e  demand 
f o r  more responsive,  more m e d i c a l l y  acceptable and more r e f i n e d  a i r c r a f t  became 
apparent.  
INDUSTRY DEMANDS 
The lessons l ea rned  by t h e  var ious use rs  r e f l e c t  c e r t a i n  c o n s i s t e n t  
annoyances t h a t  c o u l d  be observed i n  v i r t u a l l y  any a i r f r a r r 2  c u r r e n t l y  i n  use. 
Most n o t  i c e a b l e  are:  
A )  
6 )  The i n t e r n a l  n o i s e  l e v e l  and associated v i b r a t i o n  l e v e l s  were bothersome. 
The e x t e r n a l  n o i s e  s i g n a t u r e  o f  the he1 i c o p t e r  evoked un favo rab le  pub1 i c  
response. 
c )  Cabin c o n f i g u r a t i o n  d i d  n o t  a l l o w  op t ima l  p a t i e n t  access o r  a t t e n d a n t  
comfo r t .  
D )  A i r c r a f t  has h i g h . r a t e  o f  f u e l  consumption. 
E )  C i v i l i a n  a i r c r a f t  had no I F R  c a p a b i l i t y .  
F )  I n e f f e c t i v e  o r  n o n e x i s t e n t  a n t i - i c i n g  systems. 
These r e s p e c t i v e  areas have been addressed i n  t h e  c o n t e x t  o f  t h e  Advanced 
R o t o r c r a f t  l echna logy  Keport ,  dated October 15, 1978. S p e c i f i c a l l y ,  NASA has 
i d e n t i f i e d  as a goal  t h e  r e d u c t i o n  o f t h e n o i s e  f o o t p r i n t  i n t e n s i t y  o f  f rom 
85-95 EPNdB t o  75-85 EPNdB f o r  improved community acceptance. NASA has a l s o  
i d e n t i f i e d  as a goal  t h e  r e d u c t i o n  o f  v i b r a t i m  f rom 0.1 - 0.39 t o  0.01 - 0.059 
f o r  improved passenger acceptance and comfo r t .  A d d i t i o n a l  emphasis has been 
p l a c e d  on develJp ing CAT I 1  and CAT I 1 1  approaches (CAT I 1  w i t h o u t  t e r m i n a l  
nava ids )  i n  l i g h t  t o  moderate i c i n g  c o n d i t i o n s .  And i n  t imes o f  i n c r e a s i n g l y  
more c o s t l y  f u e l ,  NASA has adopted as a goa l  t h e  l ong  re rm f l e e t  t u e l  sav ings  
o f  20% per  year .  However, va r ious  h o s p i t a l s  have expressed o t h e r  concerns 
r e g a r d i n g  a i r c r a f t  des ign.  
The medica l  c o n d i t i o n  o f  those r e q u i r i n g  t r a n s p o r t  q e c e s s i t a t e s  
A key element i n  most programs i s  t h e  a b i l i t y  o f  t h e  c r a f t  t o  t r a n s p o r t  
two p a t i e n t s .  
t h e  a b i l i t y  t o  adequate ly  c a r e  f o r  p a t i e n t s  i n c l u d i n g  a d m i n i s t e r i n g  I V ' s ,  
oxygen acd r e s u s c i t a t i n g  non-responsive p a t i e n t s .  
access f o r  two a t tendan ts  p l u s  space t o  a l l o w  s to rage  and use o f  s o p h i s t i c a t e d  
This  r e q u i r e s  s u f f i c i e n t  
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medica l  gear 
minimum, a l lowance should be f o r  24 cu. f t. f o r  t h e  p i l o t  and each a t tendan t ,  
p l u s  30 cu. f t .  f o r  each p a t i e n t .  That would e s t a b l i s h  a minimum c a b i n  
volume o f  24x3 .:- 30x2 which equals  72x60 o r  132 cu.  f t .  
evidence has produced a medica l  n e c e s s i t y  f o r  e i t h e r  l a t e r a l  o r  l o n g i t u d i n a l  
p a t i e n t  l oad ing .  
p a t i e n t  c o n f i g u r a t i o n .  
Thus, an i nc rease  i n  cabin volume becomes a goal .  As a 
No c o n c l u s i v e  
Medica l  crew members have shown a d a p t a b i l i t y  t o  e i t h e r  
SAFETY 
The pr ime concern o f  any h e l i c o p t e r  o p e r a t o r  i s  s a f e t y .  The h a s p i t a 1  
environment i s  no d i f f e r e n t .  B a s i c a l l y ,  t h i s  concern f o r  s a f e t y  can be 
r e f l e c t e d  i n  t h r e e  areas: Powerplant Phi losophy, Design Considerat ions,  and 
Man -Machine I n t e r f a c e .  
A.  
B. 
C. 
Powerp 1 an t  Phi  1 osophy : 
A prover! pawerpack w i t h  t w i n  engine r e l i a b i l i t y  p r o v i d e s  redundancy n o t  
o n l y  i n  power a v a i l a b i l i t y ,  b u t  a l so  independent h y d r a u l i c  and e l e c t r i c a l  
sy:,tems. Whi le  few t w i n  engine h e l i c o p t e r s  have s i n g l e  engine OGE hover 
c a p z b i l i t y  a t  max gross weight ,  they do e x h i b i t  t h e  a b i l i t y  t o  m a i n t a i n  
s i n g l e  engine f l i g h t  on one engine. The h i g h e r  maintenance c o s t  assoc ia ted  
w i t h  more complex systems must be considered as an a d d i t i o n a l  economic c o s t  
o f  r e l i a b i l i t y .  
Design Cons ide ra t i ons :  
Since h o s p i t a l  t r a n s p o r t s  t y p i c a l l y  ope ra te  i n  urban envircnments,  s a f e t y  
i n  t h e  form o f  r o t o r  d i s c  w i t h  h igh  t e r r a i n  c lea rance  would i n c r w s e  
s a f e t y  margins.  T a i l  r o t o r  awareness and s a f e t y  through e i t h e r  h i g h  
ground c lea rance  o r  p a r t i a l  shrouding would m in im ize  any change f o r  a t a i l  
r o t o r  s t r i k e .  However, t h e  h i g h  d i s c  l o a d i n g  n e c e s s i t a t e d  b y  s h r i n k i n g  
d i s c  d iameter  and lnss o f  aerodynamic e f f i c i e n c y  o f  a t a i l  r o t o r  may 
inc rease  power requi rcments o r  c o n s t r u c t i o n  c o s t s  beyond reasonable 
economic c o n s t r a i n t s .  
Man-Machine I n t e r f a c e :  
One area consp icuous ly  absent f r o m  t h e  NASA goa ls  i s  improv ing t h e  p i l - o t s  
v i s u a l  f i e l d  o f  v iew. Newer genera t i on  a i r c r a f t  seem t o  engage t h e  p i n  
i n  such an i ns t rumen t  conducive cacoon t h a t  l i t t l e  in~provement has been 
made i n  t h e  a b i l i t y  o f  t h e  p i l o t  t o  scan i n  t h e  f u l l  unobs t ruc ted  fo rward  
hemisphere. To f u r t h e r  a s s i s t  the p i l o t  i n  m a i n t a i n i n q  a i r c r a f t  c o n t r o l  
and awareness w h i l e  m a i n t a i n i n g  v i s u a l  c o n t a c t  i n  a c l o s e  t o  t h e  e a r t h  
environment,  c o n s i d e r a t i o n  should be g i ven  t o  t h e  development '3f a H?Jd-Up 
D i s p l a y  (HUD) s i m i l a r  i n  a p p l i c a t i o n  t o  t h a t  used by f i g h t e r  p i l o t s  t o  a i d  
i n  keeping a f u l l  o u t s i d e  v i s u a l  scan i n  a h i g h - s t r e s s  envir-onnent.  Such 
an i n t e r f a c e  c o u l d  i n c o r p o r a t e  elemer,ts o f  Jn i n t e g r a t e 3  f l i g h t  d i r e c t o r  
system. 
systems as t i rne-reference-s ignal -be;con and/or N a v s t a r  Globa; P o s i t i o n i n g  
Fu tu re  a p p l i c a t i o n s  kou ld  coup le  w i t h  such advanced ? v i o n i c s  
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System. 
decrease fatigue in a characteristically high-stress flight regime. 
Use of such a system will reduce pilot workload factors and 
CPERATORS REQUESTS 
~ _ _ .  
From an operator's position, the desirable ship factors would include 
dependability, reliabil.ty, and decreased qaintenance per flight hour. 
Certainly the NASA goal of reducing engice failures f,-orn 15-26 accidents/ 
100,000 hours to 3-6 accidents/100,000 hours wi 1 1  favorably reduce insurance 
rates. Any improvement that wiil rediice direct operating cost must scrve 
as an offset to the pressures which inflcte basic airfram6 costs each yea-. 
Use of composit? airframe materials should assist increasing TEO's for 
airframe components. 
S UMFIARY 
Current NASA goals address the majority of hospital expressed concerns . 
regarding applicability of helicopters to the civilian medical mission. 
Specific redirection of work effort should address th? volme require:xnts 
and field o f  view increases to prodide a more compatible and more safe airframe. 
Regardless of the simulaticn test and development programs, any new 
technology engine or airframe typically requires a significant period of 
field testing to refine various greniins. 
that exhibits notable improvements i n  technolosyis high, there is not a willing- 
ness on the part of the hospital to offer medical staff as test crew for 
unproven machines. This conserv5iive attitude may well prolong the placement 
of newer generation aircraft until adequate reliability arid safety has been 
demonstrated through use history. 
While the demand for an aircraft 
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Yr.;. k'anda Rogers 
Secret arylTreas urer 
Rogers He1 icopters, Inc 
B i ograph i ca 1 Resume 
Versati1 ity and affordabil ity a,-e the two characteristics most needed 
in helicopters desiljntd :o meet the needs o f  utility helicopter operators. 
Durina the 193O's, NASA technological efforts should be guided by these two 
characteristics. At'ieRpts to optimizc specific performances, dt t.79 expense 
of versatility, should be avoided. 
improving avianics systems i n  reliability, simplicity, maintziii?bility, 
coinmorlality and interchangeability. Now investigations should be trnder+,aken 
or: helicopter GPS equipment requirements, on a universa! helicopter 3-axis 
simulator, and on propulsion s,ysterns with improved fuel ccnsvnnption s p c c i t i c s  
and modular rodificaticn capabilities. improved prodxt assurance methods 
and techniques and reduced mise levels are two areas in wnich i:ASA c o d d  w k e .  
meaningful contributions. Affordability could be enhanced by W S A  technolog- 
ical eftortr; concerning lower zest manufacturing techniquEs, reduced costs of 
composi:es clnd their f,brication processes, and modLlsrized desigr features. 
I n  additim t o  technologicalty orientea efforts, NASA could d.3 much to i?elp 
correct an err'onews publiz image of tke helicopter industry. Cc most impo;'- 
tance is that all rlf N A S A ' s  efforts be guided by considerat'on of .dersatility 
and affordability. 
! M A  Efforts should be "evqted to 
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It  c e r t a i n l y  is a f o r t u i t o u s  o p p o r t u n i t y  t o  s h a r e  w i t h '  
you a few cogen t  t hough t s  a b o u t  t h e  u t i l i t y  h e l i c o p t e r ' s  role 
and some o f  t h e  t h i n g s  t h a t  NASA might  c o n s i d e r  d u r i n g  t h e  
c o u r s e  c f  i ts  a c t i v i t i e s  over  1-he n e x t  t e n  y e a r s .  
O u r  f i r s t  order of b u s i n e s s  s h o c l d  b e ,  I t h i n k ,  t o  
s h a r e  w i t h  you what I mean by t h z  " U t i l i t y  O p e r a t i o n a l  
Category ,  " U t i l i t y  , of cour se ,  i a n s  be ing  x s e f u l .  When 
w e  r e f l e c t  on t h e  o p e r a t i o n a l  c s t e g o r i e s  t n a t  t h i s  p a n e l  
h a s  and w i l l  d i s c u s s ,  we  n o t e  t h i t  t h e i r  most common char -  
a c t e r i s t i c  i s  t h a t  t h e y  a r e  a l l  u s e f u l .  What cou ld  b e  inore 
u s e f u l  t h a n  t h e  o f f s h o r e  t r a n s p o r t a t i o n  t h a t  h a s  been d l s -  
cussed  by Bob Suggs and Mike Evans o r  t h e  remote area work 
d e s c r i b e d  so  well by C a r l  Brady and Nick Crawford; u s e f u l n e s s  
d e s c r i b e s  ene rgy  e x p l o r a t i o n  and F > d u c t i o n ,  and heavy l i f t ,  
and a g r i c u l t u r e ,  and ambulance work. I n  f a c t ,  everyone  on 
t h e  pane l  so f a r  h a s  d e s c r i b e d  usefu l - -or  u t i l i t y - - o p e r a t i o n s .  
With t h i s  i n  m i n d ,  I have dec ided  t o  t a l k  abou t  every-: 
t h i n g  t h a t  t h e  o t h e r  members o f  t h i s  p a n e l  have n o t  - t a l k e d  ' 
about .  I g u e s s  t h e r e  is  one major e x c e p t i o n  t o  what I have 
j u s t  s a i d .  I feel c e r t a i n  t h a t  Duane Moore's d i s c u s s i o n  of 
p u b l i c a l l y  owned h e l i c o p t e r s  w i l l  o v e r l a p  s o m e  of my d i s -  
c u s s i o n  of u t i l i t y  h e l i c o p t e r s .  ( I t  seems t h a t  today  c i v i l  
a g e n c i e s  are more and more doing  q u i t e  a few t h i n g s  w i t h  
h e l i c o p t e r s  t h a t  commercial o p e r a t o r s  have been doing  suc- 
c e s s f u l l y  f o r  a long t ime.)  So my d i s c u s s i o n  w i l l  f o c u s  
on h e l i c o p t e r s  t h a t  a r e  used f o r  a v a r i e c y  of purposes .  
L e t  m e  l i s t  a few of t h e  m i s s i o n s  t h a t  a r e  i n c l u d e d  under  
t h e  rubric ,  " U t i l i t y  O p e r a t i o n a l  Category,"  
-- F o r e s t r y  Management--includes f i r e  f i g h t i n g ,  
seedirig, f e r t i l i z i n g ,  and back f i r i n g .  
-- W i l d l i f e  bianagement--including h e r d i n g  , t a g g i n g ,  
s u r v e y i n s  and r e l o c a t i n g  an ima l s ;  f i s h  s t o c k i n g ,  
and sp ray ing .  
-- Surveying and photography. 
-- Suppor t  for u t i l i t y  companies-- including power 
and p i p z l i n e  p a t r o l  , maintenance  o f  remote s i t e  
equipment,  and s u p e r v i s o r y  : r .mspor t a t ion .  
-- Search  and r e s c u e  and emergency medical evacua t ion .  
-- R e c r e a t i o n a l  t r a n s p o r t a t i o n  of s k i e r s ,  h i k e r s ,  
campers ,  h u n t e r s ,  fishermen, and s i g h t s e e r s .  
-- P u b l i c  R e l a t i o n s ,  news r e p o r t i n g ,  t r a f f i c  watch ,  
and e l e c t r o n i c  news g a t h e r i n g .  
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-- Banking-- including check t r a n s f e r  and  F.DP records 
inovcment . 
-- Comcrcial f i s h i n g  suppor t .  
-- Harbor p i l o t  t r a n s f e r s .  
-- And many many more uses too numerous t o  l ist .  
My p o i n t  i n  q o i n g  on and on  w i t h  such a long  l i s t  of 
t h e  t h i n q s  t h a k  m a k e  u p  " U t i l i t y  O ~ . e r a t i o n s "  i s  s i m p l e - -  
t h e  next-to-the-bottom l i n e  f o r  u t i l i t y  o p e r a t i o n s  is 
v c r s L i t i l i t y .  'I'he bottom line is ,  of c o u r s e ,  a f f o r d a b i l i t y .  
L e t s  c o n c e n t r a t e  o n  v e r s a t i l i t y  f i rs t .  
Because t h c  l i s t  of mis s ions  per formed i n  t h e  U t i l i t y  
O p e r a t i o n a l  Category  is so  lo114, i t  would b e  n L i t u r a l  to  
assume t h a t  a 1,trqe number of helicopter d c s i q n s  should be 
s t u d i e d  by N A S A .  Nothinq cou ld  bt. f a r t h e r  f r o m  t h c  t r u t h .  
A s i n g l e  helicopter c a n  pr3rform c v e r y  m i s s i o n  I have  l ist-cd.  
And t h i s  f a c t  i s  a t  t h e  r o o t  o f  the way a s u c c e s s f u l  c o m -  
merci,il u t i l i t y  o p e r a t o r  nust  o r q a n i z c ~  and operate. A 
s u c c c s s f u l  commercial operator m u s t  IIJVL' a v e r s a t i l e  h e l i -  
copter  w i t h  d e s i q n  f l c s i b i l i t y  b u i l t  i n .  
With t h i s  i n  mind, NASA s h o u l d  s t r u c t u r t \  i t s  t c c h n o l c g i c a l  
work d u r i n g  t h e  1 9 8 0 ' s  to  increase v e r s a t i l i t y  &.lid f l e x i b i l i t y .  
S p c c i f i c a l l y ,  i n  i nvcs t i . qa t inq  a e r o d y n ~ ~ m i c s  and s t r u c t u r e s ,  
NASA s h o u l d  s t r i . v c  f o r  desiqns and n i , i t c x r i c i l s  t113t yic.lcl vcr - .  . 
sa t i 1 i t y* . S pc? c i f i c ;IC r od y niini i c s t ii t op t i m i z c? A s i II q 1 c 
ch A r a fc t e r i s t i c - - f o r e s . i m p  IC s ~w c d - -!nay bc  i I> tc 1 1. e c t ua 1 1 y 
i n t c r c s t i n q  b u t  may be p r a c t i c a l l y  u s c l c s s  i f  the dc-sign 
sacrifices c rashwor thy  r u g q c d n c ~ s s  or  i n t e r n a l  volanic o r  
ex tern . i l  l i f t  c a p a b i l i t y .  S i m i l a r l y ,  a ro tor  bl.itic o p t i -  
mized f o r  l i f t  would perii,ips s , i c r i f i c c  too much i n  t h c  way 
of speed  or c i u t o r s t a t i o n a l  ckipcibilit.ic's. hlort? l i q h t  wei.ght 
s t r u c t u r e s  arc des i red  b u t  t i icy m u s t  a l s o  be s t - rongc r  for 
sLifcty r e a s o n s ,  and less s u s c c p t i b i e  t o  corrosion .ind weather 
ex t r emes  for economic redsons, and e.asicr t o  m a i n t a i n  f o r  
.:- -k 
\? 
\ .  
. * .  -. . obvious  r easons .  
... F1 i q h t  c o n t r o l s  and , iv ionics  s y s t c m s  ,ire arc'as where 
: .k: 
. . -. bccn dc-vclopeci t o  date stcms irom itcms tic.sicit?c.d f o r  f i s e d  
? -- -- 
NASA cCin acconipl ish much tlurinq t h ~ .  19d0 ' s t o  incrctasc 
v c r s . i t i l i t y .  'I'iic b c s t  t t i i n q  t l i , i t  NASA c:citi d o  is ticvc?lop 
.. 
.- ways t o  incrc.<isc\ t h e  r c l i , i b i l  i t y  .ind rc.ducc> thc. n u i  n t cnancc  
\ rc.quircmcnts of instrumc?nts &ind . iv innics .  ?lost of what !)as .: 4 - _  
w i n q  '1 i rcra f t . 111s tr i i i i i ~ ~ i i  t s .ind ,iv ion  i c s  h ,ivc n o t  b t v n  clc. s iqnc.d 
for  the cnvironmcnt  of t h c  ticLico\)tcr. Work shou ld  bc  d o n c  
* -  
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t h a t  w i l l  produce items t h a t  are rugged and s t ab le  enough 
t o  hand le  t h e  v i b r a t i o n s  ar.? t h e  r e l a t i v e l y  d i r t y  closc- 
t o - t h e - e a r t h  a i r  t h a t  c h a r a c t e r i z e s  t h e  h c l i c o p t e r  world. 
Avionics  commonality and quick i n t e r c h a n g e  c a p a b i l i t i e s  
can be improved. T h i s  w i l l  enhance v e r s a t i l i t y .  The open ing  
world of m u l t i p l e  d i s p l a y  u n i t s  w i t h  b u i l t - i n  n a v i g a t i o n  
c a k u b i l i t i c s  offers qrcat  p r o m i s e .  The b l a c k  boxes h e l i c o p t e r s  
w i l l  need f o r  G loba l  P o s i t i o n i n g  Systems s h o u l d  be on NASA's 
l i s t  o f  p r i o r i t i e s .  
One area a b o u t  which I have g r e a t  conce rn  i s  human 
f a c t o r s .  W e  are  approaching a prcblem of major p r o p o r t i o n s .  
l l c l i c o p t c r  p i l o t s  are scarce and g e t t i n g  scarcer. M i l i t a r y  
t r , i ined  Vietnm-wLir h e l i c o p t e r  p i  l o t s  are no l o n q c r  e n t e r i n g  
t l r v -  commercial h e l i c o p t e r  world.  They have e i t h e r  a l r e a d y  
been absorbed or t h e y  have gone e l sewhere .  The commercial 
h c l i c o p t e r  f l e e t s  have been i n c r e a s i n g  a t  a compound ra te  
of a b o u t  15% per  y e a r .  The number of p i l o t s  is n o t  i n c r e a s i n g  
a t  anywhere n e a r  t h i s  ra te .  With more i n e x p e r i e n c e d  p i l o t s  
f l l ' ing  , i n s u r a n c e  rates a r e  s o a r i n g .  NASA shoi;ld t a c k l e  t h i s  
problem i n  two ways. F i r s t ,  t e chno logy  f o r  v e r y  much s i m p l i -  
f i c d  c o c k p i t  d i s p l J y s  and i n s t r u m e n t s  must be developed;  
sccor.d, NASA s h o a l d  deve lop  a r e l a t i v e l y  low cost u n i v e r s a l  
h c l i c o p t c r  3-axis  s i m u l a t o r  ( n o t  t i e d  t o  any s p e c i f i c  nodel) 
( n o t  a procedures  t r L t i n c r )  t h a t  can  q u a l i f y  t o  e n a b l e  young 
p i l o t s  t o  b u i l d  up t h e i r  time. 
XASA can  do much to  increase t h e  v e r s a t i l i t y  Gf propu l -  
sion sys t ems .  Each h c l i c o p t e r  e n g i n e  must do inany t h i n q s  i n  
many environmcnts .  NASA could  do much t o  improve the rc l ia -  
b i l i t y  of  j c t  t u r b i n e  cng incs  i n  t h c  d i r t y ,  c l o s c - t o - t h e - e a r t h  
environment.. O u r  c i i r r c n t  t u r b i n e s  were d e s i q n c d  f o r  con- 
t i n u o u s  w o r k  i n  t h e  p r i s t i n e  atmosphere of 15,000 f e e t  arid - 
h i \ lhe r .  I n  ac!dition t o  improving b a s i c  p r o p u l s i o n  pcrform- 
;111ce and f u e l  co!istimption, NASA shou ld  i n v c s t i q a t c  t h e  c o n c e p t  
o f  modular m o d i f i c a t i o n s  t h a t  w o u l d  enhance e n g i n e  performance 
i n  s p e c i f i c  ~ n v i r o n ~ i i ~ i i t s .  I t may be p o s s i b l e  t o  create rela- 
t i v e l y  s imple  m o d i f i c a t i o n s  t h a t  would o p t i m i z e  a b a s i c  e n g i n e ' s  
performance f o r  h i q h  L i l t i c u d e ,  or snow, o r  sal twater ,  o r  d r y  
dc>scxrt environments .  Such an approach would g r e a t l y  add t o  
v c r s a  t il i t y  . 
T h e  modular approach cou ld  a lso -cnhancc v c r s a t i l i t y  
i n  h e l i c o p t e r  c o n f i q u r L i t i o n s .  I n s t e a d  of  d c s i q n i n g  a 
1ir.licoptcr t h t  i s  op t imized  t o  pcrform a s i n a l e  d e d i c a t e d  
mission, w o r k  s h o u l d  bt. devoted t o  d e s i q n i  ng modules or 
rirucii f i c a t i o n s  t h a t ,  when added t o  t h e  b a s i c  v c - h i c l e ,  would 
in!iJrovc p c ~ r f o r m ~ n c e  i n  a s p e c i f i c  mission p r o f i l e .  T h i s  
w i l l  require  tl.zhiioloq i c a l  cmphasis  on comnionality , i n t e r -  
c-li,inac.ability, .L:lLi s t a n J a r d i z , t t i o n .  
. . . -. . .- - , .. . . . . 
So f a r ,  I have d i s c u s s e d  t h i n g s  t h a t  NASA c a n  under- 
t a k e  d u r i n g  t h e  1980 ' s  t o  increase v e r s a t i l i t y  w i t h i n  t h e  
f o u r  t e c h n o l o g i c a l  f i e l d s  t h a t  are t h e  s u b j e c t  areas o f  
t h e  i n d i v i d u a l  workshops of t h i s  meet ing .  L e t  m e  n o w  men- 
t i o n  t w o  areas t h a t  t r a n s c e n d  t h e  l i m i t a t i o n s  o f  e a c h  
workshop. 
The f i r s t  area p e r t a i n s  to  r e l i a b i l i t y .  I t  h a s  v a r i o u s  
t i t l e s .  Some c a l l  it p r o d u c t  a s s u r a n c e .  O t h e r s  c a l l  it 
q u a l i t y  c o n t r o l .  N o  matter what name you choose ,  I a m  re- 
f e r r i n g  t o  t h e  t e c h n i q u e s ,  p rocedures ,  tools ,  and  t r a i n i n g  
t h a t  are employed by m3nufac turers  t o  a s s u r e  r e l i a b l e  pro-  
duc t s  t h a t  per form t o  s p e c i f i c a t i o n .  Perhaps  NASA could 
unde r t ake  new i n v e s t i g a t i o n s  of ways t o  add advanced t ech -  
nology t o  t h i s  i m p o r t a c t  work. 
The second area p e r t a i n s  t o  a s u b j z c t  o f  u tmost  iinpor- 
t a n c e  t o  a l l  o f  us--noise  r e d u c t i o n .  With o u r  growing 
p o p u l a t i o n s ,  remote areas are becoming more remote. We 
must  become q u i e t e r  i f  w e  are t o  s u r v i v e  and f l o u r i s h  i n  
e v e r - i n c r e a s i n g  p o p u l a t i o n  d e n s i t i e s .  Much work h a s  t o  be 
done t o  r educe  n o i s e .  NASA can p l a y  a n  i m p o r t a n t  role .  
So much for v e r s a t i l i t y ,  t h e  next- to- the-bot tom l i n e .  
What abou t  a f f o r d a b i l i t y - - t h e  bot tom l i n e .  
I have no doubt  t h a t  NASA, t h e  o r g a n i z a t i o n  t h a t  p u t  
t h e  Uni ted  S t a t e s  on t h e  moon, can  accompl ish  j u s t  a b o u t  
a n y t h i n g  i n  t h e  , t e c h n o l o g i c a l  f i e l d s .  T h a t ' s  e a s y .  B u t  
t o  accompl ish  i n  a n  a f f o r d a b l e  way-- tha t ' s  d i f f i c u l t .  
L e t ' s  look  a t  aerodynamics and s t r u c t u r e s .  I t s  
p r o b a b l y  e a s y  t o  de te rmine  t h a t  f l u s h  r i v e t s  w i l l  iinprove 
aerodynamic;. I f  so, then  NASA shou ld  invest icTate  manu- 
f a c t u r i n g  t e c h n i q u e s  t h a t  w i l l  g i v e  u s  f l u s h  r i v e t s  a t  t h e  
s a m e ,  or  less,  c o s t  as c u r r e n t  r i v e t i n g  t c c h n i q u c s .  If 
compos i t e s  can  g i v e  u s  added s t r e n q t h ,  reduced main tenance ,  
and  l i g h t e r  we igh t ,  t h e n  NPSA cou ld  he lp  d e t e r m i n e  ways t o  
r educe  t h e  costs  of c o n p o s i t e  mater ia ls  and t h e  costs o f  
f a b r i c a t i n g  t h e s e  mater ia ls .  
I n  t h e  areas  of  f l i q h t  c o n t r o l s  and  a v i o n i c s  sys tems 
t h e  same p r i n c i p l e  a p p l i c s .  A r f o r d a b i l i t y  shou ld  d r i v e  NASA 
s t u d i e s  i n  t h e s e  areas. I t  would be vacuous t o  d c s i g n  
i n s t r u m e n t s  and r a d i o s  t h J t  can do  e v e r y t h i n g  a t  an  una f fo rd -  
a b l e  c o s t .  I n  t h e s e  areas  s i m p l i c i t y  and i n t e r c h a n g e a b i l i t y  
and  r e l i a b i l i t y  may be the keys t o  a f f o r d a b i l i t y .  
I ' ve  a l r e a d y  mentioned a u n i v e r s a l  h e l i c o p t c r  3-ax is  
s i m u l a t o r  a s  necessa ry  w h e n  c o n s i d c r i n q  human fac tors .  Let 
me dnder sco re  my p o i n t .  Tod'iy i t  c o s t s  t o o  much t o  accompl ish  
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basic h e l i c o p t e r  t r a i n i n g .  T t  costs too much t o  p r o v i d e  
c o c k p i t  t i m e  t o  b u i l d  up the  exper ience  needed by a young 
p i l o t .  
t r a in ing - -and  t r a g i c a l l y  too many commercial opera tc ; r s  are 
i g n o r i n g  t h i s  need because o f  t h e  costs Il~w.rolved. NASA 
c o u l d  do much t o  make o u r  p i l o t s  a f f o r d a b l e  and s a f e .  We 
need h e l i c o p t e r  s i m u l a t o r s .  
I t  costs too much t o  p r o v i d e  needed r e f r e s h e r  
The bes t  t h i n g  t h a t  NASA can  do t o  make p r o p u l s i o n  
sys t ems  more a f f o r d a b l e  would be t o  improve f u e l  consumption. 
The n e x t  bes t  t h i n g  would be t o  d e v e l o p  modular m o d i f i c a t i o n s  
t o  o p t i m i z e  performance f o r  s p e c i f i c  m i s s i a h  environments .  
Improved a f f o r d a b i l i t y  can  be ach ieved  i n  t h e  area of 
v e h i c l e  c o n f i g u r a t i o n .  We d o n ' t  need a $100,000 rescue h o i s t  
and w e  d o n ' t  need a $1,000 c l o c k .  W e  do need modular oon- 
f i g u r a t i o n s  t o  meet mission r e q u i r e m e n t s  i n  a n  a f f o r d a b l e  
manner. 
Whatever h e l i c o p t e r  work NASA u n d e r t a k e s  d u r i n g  t h e  
1 9 8 0 ' s ,  l e t  t h a t  work be d r i v e n  by t h e  d ic ta tes  of a f f o t d -  
a b i l i t y .  
Because t h i s  i s  a r o t o r c r a f t  t echno logy  workshop, m o s t .  
o f  t h e  work w e  will do  d u r i n g  t h e  n e s t  t w o  days  w i l l  be 
concerned wit-h hardware.  I would be  remiss i f  I d i d  n o t  
mention a p r e s s i n g  need i n  a n o t h e r  area--an area I c a l l  
Rsof tware . ' l  We need much work, and NASA c o u l d  do much t o  
h e l p ,  i n  t h e  area o f  image improvement. 
Today, w e  d o  n o t  en joy  t h e  p u b l i c  image w e  d e s e r v e .  
The p u b l i c  does  n o t  p e r c e i v e  t h e  h e l i c o p t e r  a s  a u s e f u l  
and n e c e s s a r y  t r a n s p o r t a t i o n  machine. Hollywood h a s  done 
much w i t h  i t s  maqic e y e  t o  d i s t o r t  t h e  h e l i c o p t e r .  The 
p u b l i c  i s  exposed t o  b a r r e l  r o l l s ,  e x c e s s i v e  cy-turns, 
ccwhoy a n t i c s ,  l e a t h e r  helmets  and w h i t e  s c a r f s .  W e  are 
shL-m as  second class c i t i z e n s .  The p u b l i c  d o e s  n o t  know 
o u r  c a p a b i l i t i e s ;  t h e y  do n o t  know of  o u r  c o n t r i b u t i o n s :  
t h e y , h a v e  a iiugely dis tor ted p i c t u r e  o f  o u r  s a f e t y  record. 
NASA i s  u n d e r t a k i n g  an e x t e n s i v e  s t u d y  of h e l i c o p t e r  
b e n e f i t s .  T h i s  i s  a g r e a t l y  needed f i r s t - s t e p .  Upon "his 
s t u d y  s h o u l d  be b u i l t  a program of e d u c a t i n g  and in fo rming  
o u r  c i t y  o f f i c i a l s  and o u r  c i t i z e n r y .  NASA could w e l l  
u n d e r t a k e  a d d i t i o n a l  e f f o r t s  t o  e n s u r e  t h a t  w e  are pe r -  
c e i v e d  t o  be what w e  r e a l l y  are---d n e c e s s a r y  componenr 
of o u r  n a t i o n ' s  t r a n s p o r t a t i o n  and w o r k  systems--a v i t a l  
p a r t  of commerce and i n d u s t r y .  
I have a p p r e c i a t e d  this o p p o r t u n i t y  t o  o u t l i n e  some 
new r o a d s  t h a t  NASA may travel down d u r i n g  t h e  1 9 8 0 ' s .  
With " V e r s a t i l i t y "  and " A f f o r d a b i l i t y "  as s i g n p o s t s  a l o n g  
t h o s e  roads? NASA can  d o  much t o  i n c r e a s e  t h e  " u t i l e s , "  
t o  expand t h e  u s e f u l n e s s ,  of U t i l i t y  H e l i c o p t e r  O p e r a t i o n s .  
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Abstract 
He hojds ATP Helicopter and Comnercial Fixed 
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Sharing the concerns o f  all rotary wing operato;s, the desire of 
governmental agencies for improved helicopter utilization is by no means novel. 
Governing agencies must allow helicopters to be operated to their full 
capability, including realistic IFR regulations and encouragement of urban 
he1 iport development. 
to bring the tiel icopter to expected corporate re1 iabi 1 ity and comfort levels. 
Significant advances can be made in areas such as vibration and noise levels, 
avionics, and all-weather capability, specifically anti/de-ice systems. 
Getter coiimun i c at i on bet ween power p 1 ant and a i rf r ame manu f ac t urer s s ho u 1 d 
serve to ht?lp eliminate many of the design and performance discrepancies which 
now exist in the industry. Such comiiiunicdtion can only serve to speed the 
development of new concepts such as the ABC and Tilt Rotor; concepts which 
will take rotary wing aircraft i n t o  a new era. 
With this fuller utilization, it will be the industry's responsibility 
Wr look forward to the f a s t e r ,  more reliable, economical he1 icopters 
envisioned in this report, and hope the suggestions put forward herein will. 
aid in their development. 
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INTRODUCTTON 
The r u r r e n t  , a n d  f u t u r e ,  gcwcrnmen ta l  u s e s  of h e l i c o p t e r s  p r e s e n t  
v i r t u a l l y  n o  n o v e l  or p c c u l i a r  demands. h u t  r a t h e r  r e f  l e c t  t h o s e  of t lw 
e n t i r e  r o t a r y  w i n g  i n d u s t r y .  
e x p e c t s  r a p i d ,  r e l i a b l e  t r ; i n s p o r t n t i o n ,  w l w t h c r  i n  f 1 x e d  or r o t a r y  w i n g  
a i r c r a f t .  He places  q u a n t i  f i : ih l e  v a l ~ e  o n  hts t i n e  and  u n w a r r n n t e d  or 
a v o i d a b l e  d e l a y s  pl:3ce the o f f e n d i n g  a i r c r a f t  ( o r  t y p e  a i r c r a f t )  i n  a 
v e r y  had l i g h t  i n d c c d .  T h u s ,  t h r o u g h o u t  l i s t i n g s  o f  R c s i r a h l e  
lie1 i c o p  tcr  f cia t tires governmcw t : i l  ;igenc i es t r a n s p o r  t i na e 1 cc  t e d  and 
a p p o i n t e d  o f f i c i a l s  w i l l  c o n s i s t c x n t l y  l i s t  ;it t h e  t o p  t h o s e  f e a t u r e s  
whicli c n n h l e  a p n s s e n g c r  t o  t r a v e l  u l w r e  h e  w a n t s  to go,  when tie w a n t s  
to  go, and  i n  as m u c t ~  c o m f o r t  ;is p o s s i b l e .  "Where lie w a n t s  t o  go" is 
dcpcndcn t  on  such f a c t o r s  :IS : w : i i l a h l e  la i id i i i f i  areas .  e s p e c i a l l y  
c e r t i f i c a t c d  he1 i p o r t s .  "Whtw he w a n t s  t o  go" c o n s i d e r s  s u c h  matters a s  
a b i l i t y  t o  r o u t i n e l y  i l y  i n  IMC, i n c l u d i n g  i c i n g  c o n d i t i o n s .  "As much 
c o m f o r t  iis p o s s i b l e "  s i m p l y  intvns ;IS l i t t l e  d i f f e r e n c e  iis f e a s i b l e  
be tween  t h a t  e n v i r o n m e n t  i n  which t h e  p a s s e n g e r  r o u t i n e l y  works  (his 
o f f i c e )  and  t l t e  a i r c r a f t  i n  whtcli lie is r i d i n g .  Each o f  tlwse f a c e t s  
w i l l  h e  d i s c u s s e d  i n  more d r t a i l  f u r t h e r  on i n  t h i s  p a p e r .  
S i m i l a r  t o  a n y  m:iior c o r p o r a t e  e x e c u t i v e ,  t l i r  g o v e r n m e n t  o f f  i c i a l  
. .  
E!any government  a g e n c i e s  : i l so  a p p r e c i a t e  t h e  1 1 ~ 1  i c o p t e r  f o r  i t s  
u n i q u e  a b i l i t y  a s  nn amhulancc'  f o r  c r i t i c n l l v  1 1 1  and in . ju red  p a t i e n t s .  
The  I l l i n o i s  Depar tmen t  o f  T r m s p o r t a t i o n  I u s  h w n  u t i l i z i n g  h e l i c o p t e r s  
i n  t b i s  r n l e  s i n c e  1971 w i t h  snmr 2500 p a t i e n t s  t r n n s p o r t e d  t o  d a t e .  
O b v i o u s l y ,  s p e e d  i s  of t h e  csscnce o n  s u r h  f l i g h t s ,  ;is is d r p e n d a h i l i t y ,  
l a n i t i n g  a rea  a c c c s i h i l i t y ,  i ind  o t l l e r  f e a t u r e s  a l s o  n e c e s s a r y  i n  
e x e c u t i v e  t r a n s p o r t .  
Tn con . junc t  i o n  wi t l i  i i  1 r nmhulance u t  i 1 I z;i t i o n ,  w m e  i i genc i  c s  , 
i n c l u d i n g  I l l i n o i s  Ucp:irtment o f  T r n n s p o r t n t i n n ,  u s c  t h e  h e l i c o p t e r  f o r  ~ 
rcscw m i s s i o n s  i n  whicti otlicr methods ;ire i i i ; i d r q m t e  diic t o  c i  t h c r  
i m p r a c t i c a l i t y  or i i ix iccept i ib le  t ime d e l n y .  Thus  n lo i ig  w i t h  t h e  o p e r a t o r  
t r a n s p o r t i n g  c'xeciiti\.t.s and t l w  agcwcy c a r r y i n g  t h c  mtxdicnl e a e r g t w c y  
p a t i e n t ,  we a l s o  have  ii ccrmmnii ground w i t h  e x t e r n a l  load o p t ' r n t o r s .  The 
use of  c s t e r n a l  r e s c u e  d e v t c r s ,  ~ . g .  t h e  B i l l y  Pugh n e t ,  is v e r y  similar 
t o  any  o t h e r  e s t c r n a l  l o a d  npt‘t-at ion. 
Ue c a n  see t h a t  i iew h c l i c o p t c r  f e a t u r e s  d e s i r d  b y  cliiirtcr, ;air 
ainbtilancc,  o r  p a r t  133 n p r r ; l t o r s  w i l l  a l s o  b e n r f i  t t?! r  j iovernmcntn?  USE^ 
:inti, l i o p t f i i l l y ,  v i c e  vcr s ; i .  We v i 1 1  now a d d r r s s  t h e s e  fc .a t i i res  by tllc 
f o l l o w i n g  c a t e g o r i e s :  Aerndyiinmics and  S t r r i c t r i r c s .  F l i g h t  C o n t r o l s  and 
A v i o n i c s  , Propti 1 s i n n ,  n nd Vrc t i  I c 1 c Con f i gii r.i t i o n  . 
Of m.ijnr c o n c c r n  to  Rovt~rnmr~nt . l l  . I g c n c i c s  i s  t h e  f i e l d  o f  
n e r o / a c o i i s  t i c s  . 
f l i g h t  m o r e  t h n n  noise . \ l i d  v i h r . i t i o n  1 t .vc l s .  S i n c t  m o s t  e x e c i c t i v e s  h a v e  
f i r s t  tnhtvi t o  t h e  s k i e s  i n  turboprop or pnre j t > t  a i r c r a f t ,  t h e y  w i l l  
esptv-t t h e  s , i m e  d c g r c e  o f  con i fn r t  .ind .imeni t i c s  i n  ,i h e 1  i c o p t r r .  
h'o t h  i n g  mol ds t \it. pnsscngers f mpr tiss i on o f he 1 i cop  t cr 
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Along w i t h  r e d u c e d  interior n o i s e  and  v i h r a t i o n  l e v e l s ,  a concomi-  
t a n t  l o w e r i n g  of e x t e r t o r  n o i s e  is o f  major c o n c e r n .  G o v e r n m e n t a l  
a g e n c i e s ,  a l o n g  w i t h  a l l  c o n s c i e n t i o u s  o p e r a t o r s ,  a re  a c u t e l y  aware o f  
t h e  p u b l i c s  c o n c e r n  o v e r  n o i s e  p o l l u t i o n ,  a n d  t r y  t o  m a i n t a i n  a "good 
n e i g h b o r "  p o l i c y  i n  l i g h t  of s a f e  o p e r a t i n g  p r a c t i c e s .  The g o v e r n m e n t  
o f f i c i a l  w i l l  h a v e  l i t t l e  a p p r e c i a t i o n  o f  a n  i n t e r n a l l y  " w h i s p e r  q u i e t "  
r i d e  i f  h e  a n t i c i p a t e s  a n g r y  t e l e p h o n e  c a l l s  c o n c e r n i n g  e x t e r n a l  n o i s e  
f r o m  his c o n s t i t u e n t s  upon a r r i v a l  a t  his d e s t i n a t i o n .  
We t h e r e f o r e  u r g e  t h e  deve lopmen t  of t e c h n o l o g y  which  w i l l  meet and  
h o p e f u l l y  e x c e e d  t h e  goa ls  f o r  v i h r a t i o n  a n d  n o i s e  r e d u c t i o n  set f o r t h  
in t h e  Task F o r c e  R e p o r t  o f  1978. The a t t a i n m e n t  o f  lower n o i s e  and  
v i b r a t i o n  l e v e l s  w i l l  ra ise  t h e  e s t e e m  i n  wh ich  a p a s s e n g e r ,  a n d  t h e  
community as a whole ,  v i e w s  t h e  h e l i c o p t e r  more, w e  b e l i e v e ,  t h e n  a n y  
o t h e r  area o f  improvement .  
I n  a d d i t i o n  t o  a e r o d y n a m i c  d e s i g n s  wh ich  will lower n o i s e  a n d  
v i b r a t i o n  t h e  gove rnmen t ,  as o t h e r  opera tors ,  s e e k s  f e a t u r e s  s u c h  a s  
r e l i a b i l i t y ,  cost  e f f e c t i v e n e s s ,  a n d  i n c r e a s e d  e f f i c i e n c y .  R e c e n t  
a d v a n c e s  i n  a i r f o i l  and s t r u c t u r a l  m a t e r i a l s  and d e s i g n  a r e  t o  be 
a p p l a u d e d  a n d  f u r t h e r  r e s e a r c h  e n c o u r a g e d .  
An area of d e s i g n  which c o n c e r n s  us  d e e p l y  i s  t h e  c u r r c n t  t r e n d  
t o w a r d  d e c r e a s e d  o u t s i d e  v i s i b i l i t y .  D e s i g n e r s  t a k e  g r e a t  ca re  i n  
i n c l u d i n g  t h e  optimum number of windows i n  t h e  p a s s e n g e r  a r e a  w h i l e  
s i m u l  t n n e o u s l y  w i d e n i n g  i n s t r u m e n t  p a n e l s  and  o b s c u r i n g  downward 
v i s i b i l i t y .  H e l i c o p t e r s  d o  n o t  zlwaj's o p e r a t e  i n  improved a r eas  and  
crew v i s i b i l i t y  i s  e s s e n t i a l .  Ch in  b u b b l e s  s h o u l d  h e  t r e a l e d  w i t h  more 
i m p o r t a n c e  t h a n  a mere c o s m e t i c  t ouch .  The v e r s a t i l i t y  of h e l i c o p t e r s  
w i l l  b e  s e r i o u s l y  hampered i f  d e s i g n e r s  p e r s i s t  i n  l i m i t i n g  crew 
v i s i b i l i t y .  
L n s t l v .  w e  s t r o n g l y  a d v o c a t e  r e s e a r c h  a n d  d e v e l o p m e n t  wh ich  would 
r e n d e r  t h e  s t a n d a r d  t a i l  r o t o r  less s u s c e p t i b l e  t o  o b j e c t  s t r ikes  and  
p e r s o n n e l  h a z a r d s .  P o s s i b i l i t i e s  i n  t h i s  nren i n c l u d e  p r o l i f e r a t i o n  o f  
d e s i g n s  s u c h  as  t h e  F a n - i n - f i n  t a i l  r o t o r  and  new d e s i g n  a d v a n c e s  wh ich  
would e l i m i n a t e  t h e  t a i l  r o t o r  i n  i t s  c u r r e n t  form.  
FLIGHT CONTROLS AND AVIONICS 
S i n c e ,  as p r e v i o u s l y  merit i n n e d .  g o v e r n m e n t a l  b e l i c o p t c r s  a r e  u s e d  
e x t e n s i v e l y  i n  e s e c u t i v e  t r a n s p o r t a t i o n ,  a i r  a m h u l a n c e ,  and  r e s c u e  
r o l e s ,  3 1 ; - w e a t h e r  c a p a b i l i t y  is no t  j u s t  d e s i r e a b l e  a t t r i b u t e  - i t  is  
o f  c o m p l e t e  and  u r g e n t  n e c e s s i t y .  
\;e f e e l  t h a t  w h i l e  f u t u r e  progrdms arid g o a l s  s h o u l d  i n d e c d  h e  s e t ,  
the most p r e s s i n g  c m c e r n  t o  the h e l i c o p t e r  community r e g a r d i n g  IFR 
f l i g h t  is  f u l l  u t i .  i z a t i o n  o f  e x i s t i n g  c a p a b i l i t i e s .  T l w  h c l i c o p t c l  is 
n o t  an a i r p l a n e  a ~ i c  must  n o t  1)c so treater! i n  t h e  e s t a h l i s l i m e n t  o f  
f l i g h t  p r o c e d u r e s ,  p a r t i c u l a r l y  i n  t h e  TFR e n v i r o n m e n t .  Two a r e c i s  i n  
p ' i r t i c u l a r  a r e  s u b j e c t  to  improvement:  e n r o u t e  r o u t e s  a n d  minimums, a n d  
h c l  i c o p t e r  i n s t r u m e n t  , ipproac l i  p r o c e d u r e s .  
T!!e h e l i c o p t e r  nccd not h e  c o n f i n c d  t o  f i x e d  wing  . i irw.ivs and m i p i -  
mum t > n r o u t c  a l t i t u d e s .  A r e a l i s t i c  go,il o f  500 f t .  nhove the iiigf4rsL 
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terrain or  o b s t a c l e  f o u r  miles e i t h e r  s i d e  of a c o u r s e  c e n t e r l i n e  
(non-moun ta inous  t e r r a i n )  s h o u l d  b e  examined  a n d  p u r s u e d  n n t l i u s i -  
a s t i c a l l y  w i t h  t h e  a p p r o p r i a t e  a u t h o r i t i e s .  
d e v e l o p e d  wh ich  a l l o w  p o i n t  to p o i n t  f l i g h t  a t  t h i s  a l t i t u d e .  S v s t e m s  
s u c h  as Loran-C and GPS o f f e r  t h e  b r i g h t e s t  f u t u r e  f o r  s u c h  c a p a b i l i t i e s  
and  e x p e r i m e n t a t i o n ,  i n c l u d i n g  f l i g h t  t e s t i n g ,  s h o u l d  b e  i n s t i t u t e d  t o  
e v a l u a t e  t h e i r  r e s p e c t i v e  merits. The r e a l i z a t i o n  of l o w e r  MOC's  and 
MEA'S w i l l  s e r v e  t o  d e c o n g e s t  t h e  ATC s y s t e m ,  s a v e  f u e l  now s p e n t  i n  IFR 
c l f m b  and d e s c e n t ,  and a i d  i n  k e e p i n g  h e l i c o p t e r s  o u t  of t i n f . a v o r a b l e  
m e t e o r o l o g i c a l  c o n d i t i o n s  s u c h  a s  t h u n d e r s t o r m s  and  known icing 
c o n d i t i o n s .  
N a v i g a t i o n  s y s t e m s  must  be 
Along w i t h  l o w e r  e n r o u t e  a l t i t u d e s  and  more d i r e c t  r o u t i n g ,  p r o g r a m s  
of deve lopmen t  and t e s t i n g  s h o u l d  b e  p u r s u e d  wh ich  w i l l  l e a d  t o  C a t e g o r y  
I f  and  lower i n s t r u m e n t  a p p r o a c h  minimums f o r  h e l i c o p t e r s .  The 
m a n e u v e r a b i l i t y  and l o w  a p p r o a c h  s p e e d s  o f  h e l i c o p t e r s  lend t h e  a i r c r a f t  
b e a u t i f u l l y  t o  t h e  IFR e n v i r o n m e n t ,  a n d  d e c i s i o n  h e i g h t s  o f  50 f t .  i n  
t e r m i n a l  o p e r a t i o n s  and 100 f t .  a t  remote sites a r e  c e r t a i n l y  
r e a l i s t i c .  Advances i n  a v i o n i c s ,  b o t h  on -boa rd  a n d  remote, w i l l  e n a b l e  
t h e s e  g o a l s  t o  b e  r e a l i z e d .  Sys t ems  s u c h  as Loran-C and  GPS mus t  be 
t o t a l l y  e v a l u a t e d  and  t h e i r  a c c e p t a n c e  by a u t h o r i t i e s  e n c o u r a g e d .  
L a n d i n g  a i d s  s u c h  a s  3D/4D g u i d a n c e  and mic rowave  l a n d i n g  s y s t e m s  must 
l i k e w i s e  be e v c i l u n t e d .  A l o w  c o s t  XFR a p p r o a c h  s y s t e m  f o r  r e m o t e  s i tes 
must  be d e v e l o p e d  and e v a l u a t e d .  F o r  c u r r e n t  use, w e  s t r o n g l y  u r g e  t h e  
d e v e l o p m e n t  and  p r o d u c t i o n  o f  a m o d e s t l y  p r i c e d  r a d a r  h e a c o n  f o r  u s e  a t  
r e m o t e  l a n d i n g  s i tes .  I l l i n o i s  would u s e  such a system e x t e n s i v e l y  f o r  
i t s  78  h o s p i t a l  h e l i p o r t s  were i t s  c o s t  n o t  p r o h i b i t i v e  ( a p p r o x i m a t e l y  
$6,000 to  $7,000 p e r  s i t e ) .  
A 1 0 , : ~  r a n g e  program o f  e v a l u a t i o n  o f  a d v a n c e d  c o c k p i t  d i s p l a y s  i s  
also d e s i r e a b l e .  R e c e n t  a d v a n c e s  s u c h  a s  t h e  CRT s y s t e m  s h o u l d  b e  ex- 
amined f o r  p o s s i b l e  use i n  r o t a r y  wing a i r c r a f t ,  w i t h  s p e c i f i c  e m p h a s i s  
on t h e i r  p r o m o t i o n  o f  l o w e r  IFR minimums. 
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A n o t h e r  m a j o r  a r e a  of c o n c e r n  e x i s t s  i n  t h e  i n d u s t r i e s  d e v e l o p m e n t  
of e f f e c t i v e  a n t i l d e i c e  c a p a b i l i t i e s .  W h i l e  t h e  a d v e n t  of  some h e a t e d  
r o t o r  s y s t e m s  is e n c o u r a g i n g ,  i c i n g  r e m a i n s  t h e  m a j o r  d e t e r e n t  t o  IFR 
f l i g h t  i n  many p a r t s  of t h e  wor ld .  A g g r e s i v e  r r s e a r c h  m u s t  be con-  
d u c t e d  i n  t h i s  a r e a ,  w i t h  a p r a c t i c a l  a n t i / d e i c e  s y s t e m  f o r  l i g h t  and 
medium h e l i c o p t e r s  a s  t h e  g o a l .  
I n  c o n j u n c i t o n  w i t h  an e f f e c t i v e  c - i t i / d c i c e  s y s t e m  t o  t a k e  t h e  
h e l i c o p t e r  t h r o u g h  t h e  w e a t h e r ,  we a l s o  e n v i s i o n  f u t u r e  c a b i n  
p r e s s u r i z a t i o n  t o  e n a b l e  t h e  h e l i c o p t e r  t o  f l y  a b o v e  much of t h e  
w e a t h e r .  O f t e n t i m e s ,  m e t e o r o l o g i c a l  phcnomena such as  i c i n g  c o u l d  be 
a v o i d e d  w e r e  t h e  a i r c r a f t  a b l e  L O  c l i m b  a b o v e  i t .  W i t h o u t  
p r e s s u r i z a t i o n ,  r o t a r y  wing a i r c r a f t  wf 11  f o r e v e r  b e  doorced t o  f l y  
t h r o u g h  w h a t e v e r  w e a t h e r  e x i s t s  w h i l e  e x e c u t i v e  f i x e d  wing  f l y  c o m f o r t -  
a b l y  above  i t .  Even i f  f l y i n g  below m a n d a t o r y  p r e s s u r i z a t i o n  a l t i t u d e s ,  
p a s s e n g e r  c o m f o r t  can be s e r i o u s l y  compromised when a d e s c e n t  i s  
i n i t i a t e d  from 10,000 f t .  t o  an a i r p o r t  500 f t .  nbove s e a  l e v e l .  As w i t h  
n o i s e  and v i b r a t i o n ,  R p a s s e r i g c r  i s  u n a b l e  t o  u n d e r s t a n d  whv his e a r s  
hurt i n  !lis two m i l l i o n  d o l l a r  h e l i c o p t e r  and nor i n  h i s  one m i l l i o n  
d o l l a r  King Air. 
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A s i d e  f rom p u r e  p a s s e n g e r  c o m f o r t  a n d  improved  IMC o p e r a t i o n s ,  t h e  
role  o f  air amhulance  would b e  enhanced by p r e s s u r i z a t i o n .  Many 
i n j u r i e s  i n c l u d i n g  a i r  embol i sms ,  d e c o m p r e s s i o n  s i c k n e s s ,  a n d  
pmeumothorax p r o h i b i t  f l i g h t  w i t h  d e c r e a s e d  c a b i n  p r e s s u r e .  W h i l e  some 
d e c r e a s e  i n  p r e s s u r e  is, of c o u r s e ,  u n a v o i d a b l e ,  p r e s s u r i z a t i o n  would 
g r e a t l y  b e n e f i t  t h e  h e l i c o p t e r s  a b i l i t y  t o  f l y  i n  IMC in a n  a i r  
ambu lance  c a p a c i t y .  
PROPULSION -~ 
E n g i n e  m a n u f a c t u r e r s  h a v e  b e e n  m a i n t a i n i n g  a r e s p e c t a b l e  p a c e  i n  t h e  
deve lopmen t  o f  improved  d e s i g n s  a n d  m a t e r i a l s .  U n f o r t u n a t e l y ,  t h e  
a b i l i t y  t o  m a i n t a i n  thes:  improved  e n g i n e s  is b e i n g  h i n d e r e d  by p o o r  
a i r f r a m e  d e s i g n .  Examples  i n c l u d e  B e l l  a i r c r a f t  wh ich  n e c e s s i t a t e  
removal of e x h a u s t  s t a c k s  p r i o r  to  removal  of e n g i n e  c o w l i n g ,  a n d  
S i k o r s k y  a i r c r a f t  which c a n n o t  ground r u n  e n g i n e s  w i t h  t h e  e n g i n e  
c o w l i n g  open .  Such  l a c k  of m a i n t e n a n c e  c o n s i d e r a t i o n s  o n l y  n e g a t e  
a d v a n c e s  made i n  o t h e r  areas of e n g i n e  and  component  d e s i g n .  O b v i o u s l y ,  
b e t t e r  communica t ion  be tween  e n g i n e  and a i r f r a m e  m a n u f a c t u r e r s  is  
necessary :,J h e l p  a l l e v i a t e  s u c h  problems.  
I t  i~ n l s c )  e s s z n t i a l  t h a t  t h e  i n d u s t r y  s t r i v e  f o r  t r u e  t w i n  e n g i n e  
re l f  a b i l i  t; iq t h e  new g e n e r a t i o n  of h e l i c o p t e r s .  H a n u f a c t u r e r s  a r e  
j u s t l y  c o n c e r n e d  w i t h  s u c h  mat te rs  as e n g i n e  f u e l  economy a n d  h i g h  
p a y l o a d s  and  u l t i m a t e  e n g i n e  s e l e c t i o n  is  c e r t a i n l y  a compromise 
i n v o l v i n g  t h e s e  f a c t o r s .  Yet t i m e  and a g a i n  o v e r  r e c e n t  y e a r s  w e  h a v e  
w i t n e s s e d  t h e  i n t r o d u c t i o n  o f  "new" h e l i c o p t e r s  wh ich  i n  r e a l i t y  a r e  
m e r e l y  more h i g h l y  powered " o l d "  h e l i c o p t e r s .  Cus tomer  o p t i o n a l  
p o w e r p l a n t s  f o r  t h e  same model a i r c r a f t  would a l l o w  t h e  c u s t o m e r  t o  
c h o o s e  t h e  f e a t u r e s  d e s i r e a b l e  f o r  h i s  o ; > e r a t i o n  a t  t h e  t i m e  of i n i t i a l  
a i r c r a f t  o r d e r .  D c s p i t e  d e t r i m e n t s  s u c k  a s  h i g h e r  weight and lower f u e l  
economy, w e  hel!eve many o p e r a t o r s  would op t  f o r  a t r u e  s i n g l e  e n g i n e  
c a p a b i l i t y .  Exdmples would i n c l u d e  o p e r a t  i ons  frortl c o n g e s t e d  u r b a n  
a r e a s  and  r o o f t o p  h c l i p o r t s .  R a t h e r  t h e n  w a i t  s c v e r a ?  y e a r s  f o r  n *'new" 
m o d e l ,  m a n u f a c t u r e r s  s h o u l d  a v a i l  themselvcr :  t o  c u r r e n t  p r o d u c t i o n  
e n g i n e s  as c u s t o m e r  o p t  i o n s .  Governing a g e n c i e s  shoiil d a d o p t  
c e r t i f i c a t i o n  p r o c e d u r e s  wh ich  would f a c i l i t a t e  s u c h  a program. 
E n g i n e  a n d  a i r f r a m e  m a n u f a c t u r e r s  must  a l s o  g r c ? r l y  improve  s p a r e  
p a r t s  a c c e s s a b i l i t y .  Too o f t e n  w e  e n v i s i o n  new p r o g r a m s  t o  :npi-ove 
h e 1  i c o p t e r  r e l i a h i l i t y  when i n  f a c t  no p rogram w i l l  .;uccced . . i t h o u t  
a d e q u a t e  p a r t s  s u p p o r t .  A c o r p o r a t e  p r e s i d e n t  h a s  I i t L l c  u n c r r s t a n d i n g  
whcn h i s  two m i l  1 i o n  d o l l a r  h e l i c o p t e r  is unusnhle hecar:sc t h e  
m a n u f a c t u r e r  c a n ' t  s u p p l y  a f i v e  d o l l a r  p a r t .  We would l i k e  t o  see 
m a n u f a c t u r c r s  p lcdgt .  t h a t  no new a i r c r a f t  d e l i v e r i e s  wi l l  t a k e  ~ I ~ I C C  
when a s i m i l a r  model a i r c r a f t  is AOG f o r  p a r t s .  I n s t e a d  o f  a p a r t  g o i n g  
t o  b u i l d  a n o t h e r  new a i r c r a f t ,  t h a t  p a r t  would b e  p u t t ; n g  :In o p e r a t o r  
b a c k  i n  b u s i n e s s .  While t h i s  concep t  c o u l d  c a u s e  some m i n o r  d e l a y s  i n  
t h e  d e l i v c r y  o f  ncw a i r c r a f t ,  t h e  o p e r a t o r  would b e  a s s u r e d  t h a t  o n c e  h e  
t a k e s  d e l i v e r y  t h a t  a i r c r a f t  v i 1 1  bc k e p t  o p e r a t i o n a l .  
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O t h e r  a r e a s  o f  e n g i n e  and  power t r a n s f e r  s y s t e m s  d e s i g n s  and 
d e v e l o p m e n t s ,  s u c h  a s  t h o s e  e l a b o r a t e d  i n  t h e  1 9 7 8  T a s k  F o r c e  R e p o r t ,  
need t o  b e  p u r s u e d .  H o p e f u l l y  such  r e s e a r c h  w i l l  h e l p  r e a l i z e  e v e n  more 
d e p e n d a b l e  e n g i n e  and t r a n s m i s s i o n  s y s t e m s ,  w i t h  b e n e f i t s  i n c l u d i n g  more 
cost  e f f e c t i v e  and  e a s i l y  m a i n t a i n a b l e  componen t s .  
VEHICLE CONFIGURATION 
The c u r r e n t  e x p e r i m e n t a t i o n  w i t h  i n n o v a t i v e  c o n f i g u r a t i o n s ,  
i n c l u d i n g  t h e  ABC and T i l t  R o t o r ,  h o l d  t h e  p r o m i s e  o f  a b r i g h t  f u t u r e  
f o r  t h e  r o t a r y  wing  i n d u s t r y .  T r a n s p o r t  c a t e g o r y  h e l i c o p t e r s  s h o u l d  
r e a l i z e  t h e  more i m m e d i a t e  b e n e f i t s  o f  t h e s e  a d v a n c e d  c o n f i g u r a t i o n s .  
Whi l e  l i g h t  h e l i c o p t e r s  may n o t  b e n e f i t  i m m e d i a t e l y ,  s u c h  i n n o v a t i v e  
t e c h n o l o g y  w i l l  most  c e r t a i n l y  f u t h e r  t h e  d e s i g n  o f  a l l  a i r c r a f t  i n  t h e  
f u t u r e .  
A t  t h i s  t i m e ,  w e  a r e  e x t r e m e l y  p l e a s e d  w i t h  d e s i g n  c o n f i g u r a t i o n s  of  
t h e  s o - c a l l e d  t h i r d  g e n e r a t i o n  h e l i c o p t e r s .  A i r c r a f t  s u c h  as  t h e  
S i k o r s k y  S-76 and Bell 2 2 2  o f f e r  u n p r e c e d e n t e d  a d v a n c e s  i n  s p e e d ,  t w i n  
e n g i n e  r e l i a b i l i t y ,  and p a s s e n g e r  c o m f o r t .  We e n c o u r a g e  t h e  c o n t i n u e d  
r e f i n e m e n t  o f  s u c h  d e s i g n s  f o r  t h e  o p e r a t o r  u n a b l e  to  u t i l i z e  t h e  l a r g e r  
t r a n s p o r t s .  We would v e r y  much l i k e  t o  see a n  i n t e r i o r  c o n f i g u r a t i o n  
w h i c h  p e r m i t s  r a p i d  t r a n s i t i o n  from e x e c u t i v e  to  u t i l i t y  n o d e .  
I n  c l o s i n g ,  w e  f 2 e l  t h e  m a j o r  a r e a s  o f  c o n c e r n  are  d e c r e a s i n g  
e x t e r n a l  n o i s e ,  a p r a c t i c a l  d e - i c e  s y s t e m ,  g r e a t e r  e n g i n e  r e l i a b i l i t y ,  
and improved t a i l  r o t o r  c o n f i g u r a t i o n s .  
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S C H E D U L E D C CMM UT E R 
J. Dawsori Ransome 
Chairman and President 
Ransome Airl ines 
Bi ograph ica 1 Resume 
J. Dawson Ransome is Chairman and President of Ransome Airlines, a 
Philadelphia based crJmnuter service operating as an Allegheny Commuter. 
The airline began operation in March of 1967, became an Allegheny Conmuter 
in August of 1970, and as of June 1979, is the largest comnuter airline in 
the world. Mr. Ransome first soloed in 1S38, earning a civilian pilot's 
license. In 1941, he served with the RCAF as a Civiliam Flight Instructor 
and later contracted with the U.S. Air Corps 3s a Civilian Flight Instructor, 
eventually progressing to F1 ight Connand Chtck Pi lot. In 1944, Dawson 
received a direct commission as an officer in :he U.S. Air Corps. His service 
career included transporting aircraft over post o f  the flying world for the 
U.S. Air Transport Comand. During the period 1944-45, he flew over 1,009 
hours between the Assam Valley of India over the "hump" to China. tie is a 
recipient of the Air Medal and Distinguished Flying Cross. After World War 
11, he was active it1 the Pennsylvania National Guard as an Instrument Check 
Pilot flying B26-type aircraft. Mr. Ransome was a member of the Board and 
Vice President of the Aerobatic Club 3 f  America ana was Fund Raising Chairman 
and Advisor to the 1970 U.S. World Team and Official United States Delegate 
to the Championship 1972 k'orld Aerobatic Teaan. He also is a past member of 
the Board of Directors of the National Aviation Club,. the rhtional Aeronautics 
Association, Mohawk Air Services, and the Conimuter Airl ine Association of 
America, where ~e is currently Chairinan o f  the Government Relations Committee. 
Abst rac t -- 
The role of short haul (fixed wing) ccmutcr airlines in the aviation 
industry focusing on airport compatibility is analyzed. Congestion, airport 
acce55, separate routes and npprcaches. blLS.  RNAV. and other factors are 
discussed. Ransome Airlines is used as specific case study. Commuter appli- 
cation of  helicopters (rotorcraft) may be drawn. 
I am very happy to have the opportunity to participate in the 1980 HAA 
Rotorcraft Workshop. Although we do not operate rotorcraft in our system 
at this tine, it is hoped that our work with 3-0 RNAV and MLS will be :f 
interest to you. It seems to me that it would have dpplication in your industry 
as well. 
Today, I would like to give an overview of our industry's exp1os;ve 
growth, its impact crn our ATC system, and a few thingshe at Ransome art 
doing to help solve our rapidly growing ATC and airspace problems, (Figure 1) 
price of automotive fuels, and, importantly, surging public demand for air 
travel have spurred the growth of the commuter airline industry beyond our 
wildest dreams of just a few years ago. As a result, we are gearing up to 
implement better service. with greater frequency to more airports than ever 
before. In fact, by yearend, we forecast that U.S. comuter airlines will 
have carried more than 15.5 million passengers, up 11.3 percent over 1979, 
and 500 million pounds of cargo to approximately 850 domestic destinations. 
(Figure 7 )  
apyoxirately 2.7 million revenue flights, logged 2.1 million flight !lours 
and accounted for nearly one-third of 3 1 1  9 . S .  scheduled airline service. 
The combination of airline deregulation, the uncertain availability and 
In so doing, comuter airlines will have reliably performed 
/ 
The twelve Alleqheny Comuters will transport approximately 2.5 million 
passengers in 1980; operate 85 aircraft; serve 55 communities with over 600 
daily flights, representing 20% of total commuter passengers in the U.S. 
Kansome is very proud of its association with USAIR, fomerly Allegheny Air- 
lines. ?he relation has been good for  both parties, as well as the communities 
served. 
. .  
Ransome Airlines, an Allegheny Commuter, serves tsb> lve cities with almost 
200 flights per day in the Washington to Boston Corridor. 
transported almost 4 million passengers since beginning business i n  Rarch o f  
1967. During 1967, we transported just 6,318 passengers. 
carry at least 815,000 passengers in 1980 and over one million in 1981. 
(Figure 3 )  
o f  about 60 percent each year we have been in business. I m;sht note, it 
has not Seen too many years since sume local service carriers were transporting 
one million passengers per year. 
Since enactment, deregulation has resulted in the local and trunk carriers 
reducing o r  eliminating service to about 130 cities. (Figure 4) 
these service reductions have included nct only small, but also medium-sized 
communities such ar Hartford, Providence, Trenton, and New London. The high 
cost of ,operation, inadequate return on investment, and low yields inherent 
in operating the modern jet airplane at lower altitudes on short hauls, are 
forcing the major airlines to carefully scrutinize asset allocation -- that is, 
in what narkets they can profitably use their aircraft. 
operating the jet airliner on stage lengths of under 200-300 miles has sinply 
become financially unsound not only from the standpoint of cost of operation, 
but also asset a1 location. 
To date, we have 
Today, we expect to 
That represents an average rate o f  increase in passenger service 
Surprisingly, 
The simple fact is, 
Where is this leading? It's leading tr, a greater dependency by the small 
and medium communities on the major hub airports for access into the mainstream 
of  the nation's air trznsportation system. Then where does it lead us? It 
leads us into greater cooipetition for presently available enroute and approach 
airspace, gate space., terminal spdcc, and other airport facilities. In fact, 
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it is estimated that, unless something is done, and done soon, the direct 
cost of air traffic delays to our industry could reach an estimated $1.5 
billion by the mid-1980's. 
of billions of dollars lost by our customers in terms of time, productivity, 
missed connections, and out-of-pocket expenses. 
this is a waste ofour resources we simply cannot afford! 
the greater use of currently available reliever airports (Long Island/MacArthur; 
Mercer County/Trenton; North Philadelphia; Wilmington, Delaware, etc.), but 
they will take time to develop. However, they are assets we must begin 
protecting now for the future. 
This figure does not take into account the tens 
I am sure you will agree, 
One solution is 
In the meantime, we 3t Ransome Airlines are embarkiny on the most ambitic 
program in our history. It involves investment by our airline of some $40 
million for new high technology aircraft and flight control systems. 
an effort on our part to find a solution to this ever-growing and serious 
problem of air traffic delay and airport access. (Figure 5 )  
Just over a year ago, Ransome Airlines introduced into service the first 
of a number of De Havilland Dash-7, four-engine, quiet, short takeoff and 
landing, 50-passenger aircraft into t3e Fhiladelphia/Washington market. This 
remarkable aircraft has the ability to land wiih comfort and safety within 
1,000 feet or less - maneuver at 100 knots with a full gross load - and turn 
in a radius of only 2,000 feet. (Figure 6) Coupled with all of this performance, 
the aircraft will be equipped with three-dimensicnal RNAV system capable of 
storing 2CO non-volatile way points integrated into the autonated flight control 
system. Ransome has secured an agreement with FAA t o  utilize svcial RNAV 
route and microwave approaches for service between Philadelphia "lid Washington, 
D.C. (Figure 7 )  
route and approach systems and are, therefore, termed "non-interfering." ?he 
Dash-7 aircraft will be equipped w i t h  airborne coinputer-generated pictorial ' 
route display on the aircraft's radar that can be lsed concurrmtly wiih the 
weather avoidance function of the radar display. These functions will drive 
the auto pilot producing an automated flight path from takeoff to landing. 
Yet, you might logically ask -- "What will this do t o  inprove airport access?" 
FOR COMMUTER A I R  CARRIERS, THERE IS: (Figure 8) 
it is 
These routes and approaches are removed from tne conventional 
--- 
A )  !?educed fue! conscmpticn - 40 m i l e s  !ess t r a v e !  threllgh t h e  enrcute 
airspace on each PHL-DCA leg. 
A minimum of traffic delays since operations are to be conducted outside 
cmqested airways. 
B )  
C) Greater potential for increased coirauter operations with virtually no 
impact on existing airline traffic. 
D) As a result, there i s  increased capacity for all air carriers since 
Ransome and potentially other comiuters dre diverted from the present ILS 
equipped runways. 
11-83 
FOR THE AIR TRAFFIC CONTROLLER: 
A )  There is less need for communication and, therefore, the betiefit of a 
reduced work load. 
B )  
C) 
FOR i H E  FLIGHT CREW: 
A )  
The consistent use of 5tandardized RNAV routes and microwave approaches 
a1 lows control lers to rnoni tor rather than vector traffic. 
There ' s  greater control f lexibi 1 i ty through sinpl if ied procedures d,ie 
to a wide range of holding, approach and landing speeds available. 
Th, .-e is substantially reduced workload. 
a minimum of pilot input. 
aircraft systems and monitor the flight's progress through the congested 
airspace. 
Tbe visual flight path display on the radar screen provides valuable.. 
backup infcrniation to the crew for greater confidence. 
And, the excellent flight characteristic5 of the Dash-7 at low airspeeds 
makes possible the use of simplified procedures and virtually actomated 
f 1 ight. 
The automated system requires 
The crew, therefore, is free to manage the 
B )  
C) 
AND, OF SPECIAL INTFREST FOR THE AIRPORT OPERATOR: 
The Dash-7 is a good neighbor since it is the quietest airline ever built. 
(Figure 9) 
The roiites between Washington and Philadelphia are generally outside the 
conbentional enroute and approach paths used by other air1 ines. Our aircraft 
will lapd on the so-called "non-precision" runways at National and Philadelphia 
( 3 3  and 21 at National and 17 at Philadelphia). (Figlire 10) Thus, our flights 
will be removed from the so-called "daisy chain," re. icing up to 40 miles of 
travel through airspace and, as 3n added benefit, cwiing up additisn,l capacity 
for the higher performance jet aircraft on the conventional ILS system. 
by increasing the airport's capacity, this program will reduce fuel waste, time 
delay, and loss of human productivity. 
Further, 
The accu, 3cy of the RNA'. ,ystem enroutc is measured in terms of hundreds 
of feet, not miles. One objective for our crews will be to fly a consistent 
pattern day-in and day-out in terms of speed, vertical and horizontal flight 
path in order to c velop the cmfjdence of the air traffic controller t~ the 
point that his function becomes one of monitorinq the flight profile. Thus, 
:his program should reduce A T C  workload and moder-cjte the need for extensive voice 
cciiiniun i c at i uti s . 
All the nation's airvorts are experiencing a greater number of commuter 
We also hope to encourage airport 
airline oper<>tions. 
solution of our airport capacity pvoblt.ms and encourage othet airline operators 
and airports t o  develop similar program\. 
We hope this pt-ogt-am of ours r v i l l  contribute to the 
. .  . 
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management and t h e  FAA t o  bu i ld  MLS-equipped s h o r t  STOL, or r e l i e v e r ,  runways 
J t  t h e i r  a i r p o r t s  and cons ider  the use of  e x i s t i n g  taxiways and s t u b  runways 
for  t h i s  purpose. (F igure  11) As an example of this, a t  Ph i l ade lph ia  In t e rna -  
t ional  , Ransome Air1 ines  has ,~jreen!ent wi th  a i r p o r t  rndnagciiient and FAR a i r  
t r a f f i c  con t ro l  pwsonnel  t o  mdke use of the e x i s t i n g  taxiway A f o r  depa r tu re .  
R & 0 arm of the FAA. ( F i y u r s  1 2 )  We w i l l  be o p e r a t i n g  six pro to type  a i r b o r n e  
receivers i n s t a l l e d  i n  our  Dash-7 f l e e t .  
a t  Phi lade lphia  in t e rna t iona l  3nd Washingt.on Nat ional .  
s e r v i c e  runways 33 and 21,  mid a t  Ph i l ade lph ia ,  runway 1 7 .  
Me a t  Ransome a r e  concerned with t h e  d e l a y  i n  g e t t i n g  t h e  MLS p r o g r a m  
underway. I n  s p i t e  of  the pro jec ted  c o s t  t o  r e p l a c e  the p resen t  ILS system 
( 6 N  m i l l i o n  f o r  gound s t a t i c n s  and UP t o  one b i l l i o n  f o r  a i r b o r n e  equipriient), 
the f l e x i b i l i t y  t h a t  MLS o f f e x  is iiiiportant i f  we a r e  t o  v a s t l y  improve ou r  
ATC system. We.don' t  l i k e  w h a t  we a r e  hea r ing  -- t h a t  improvements t o  t h e  
p re sen t  ILS system n i g h t  be an a l te i -ndt ive  being cons idered  by the FAA.  
,ind FILS programs. (F igure  131 
i n  the t r u s t  fund is being L J S ~ ? ~  by t.hc Adminis t ra t ion  t o  he lp  ba lance  t h e  
budget and r e d a e  the nation,iI debt arid riot being uscd t o  provide  a nwe 
c t f i c i e n t  airway system. 
the t ax  t o  provide a v a s t l y  improved system and i s  not  Ge t t ing  i t .  
While our a i r l i n e  i s  inves t ing  aliiiost 9500,000 per a i r c r ~ f t  i n  new high 
tt.ihnology equipment t o  h e l p  w l v e  these a i r w a y  and dccess probltliiis, the 
i icl:ainistration. through ONR. is h o l d i w  over f i v e  b i l  1 ion doi  lars A M P  inoiiies 
i n  the t r u s t  fund f o r  the piil'C'c)re of  r ~ ~ d u c  Itig the n.j t ional dl?ht.. The airN3.y 
users and the t r a v e l i n g  p l h l i c  t i .>-  heen c! iaryrd t k  t,ix t o  pt'ovidt' a v a s t l y  
il-7t-oved and s a f e r  airway systen, and s imply are not  g e t t i n g  what they pdid f o r .  
3 s  being t o t a l l y  i r r e s p o n s i b l e  a i d  c r i i i l ~ n ~ l  i n n<?ti:re. 1 would tirqe you a l  1 
t u  j c i n  the f i g h t  t o  unblock t!iese funds,  sc we Can g e t  on w i t h  iiliproveilient of 
d s : v i o u s l y  d e f i c i e n t  system. 
Ransome A i r l i n e s  w i l l  s t a r t  i t s  MLS eva lua t ion  program, working wi th  t h e  
Two ground uni ts  a r e  now o p e r a t i o n a l  
A t  Nat iona l ,  t hey  w i l l  
Our a i r l i n e  has a very tit.,jvy invcstnient i n  ttie ttrture in  mr 3-D R N A V  
;ie are concerned t h a t  t h e  f i v e  b i l l i o n  s u r p l u s  
. 
The 3irway I I S C ~ S  and t r a v e l i n g  pub1 i c  t ias been charged 
I cons ider  t h i s  ac t ion  oil the p a r t  o f  the Adiii i i i istratian,  C315, and Conqress 
. \ .  
t 
Any a i r l i n e  o r  company has a s s e t s  they  must employ and p rope r ly  a l l o c a t e  
if they a r e  t o  success fu l ly  grow. These a s s e t s  i n  o rde r  o f  p r i o r i t y  a re :  
one, t h e i r  human resources  o r  people; two, t h e i r  phys ica l  a s s e t s  (p l anes ,  
f a c i l i t y  and t o o l i n g )  and; t h ree ,  t h e i r  f i n a n c i a l  resources o r  money. Why do 
we p lace  people ahead of physical  a s s e t s  o r  money? Simply because,  witilout 
h ighly  motivated and productive people ,  we c a n ' t  s u c c e s s t u l  l y  grow, compete, 
and develop the f i n a n c i a l  resources  r equ i r ed  t o  f inance  cur growth. 
country today i s  in tlie sad shape i t ' s  in siiiiply because we a r e  no longer a 
h ighly  product ive na t ion ,  ab le  t o  coiilpete in  the world marketplace.  
must reverse tt,is t rend  both as ind iv idua ls  and a s  a r1atic.n i f  we a r e  t o  surv ive .  
I s e e  a glirianer of hope t h a t  labor and management a r e  w,iking up t o  t h i s  f a c t  
and a r e  working more c l o s e l y  together  t o  reverse t h i s  dangerous t r end .  
I n  an e f f o r t  t o  
maintain the high personal  product iv i ty  t h a t  h d s  c h a r a c t e r i z e d  our  people,  
we have de l ive red  a program t o  reward our  people f o r  t t i e i r  cont inued high 
p roduc t iv i ty .  About two years  ago, we averaged the t o t a l  l abor  c o s t  percentage,  
a s  r e l a t e d  t o  t o t a l  s a l e s  over the pas t  three yea r s  o f  our  company opera t ion .  
We then s t r u c t u r e d  a program tha t  wculd bhare on a 50-50 bdsis w i t h  our  employees 
any reduct ion  i n  our  labor- to-sa les  r a t i o  - -  50% accriicd t o  our  employees and 
50% t o  the  company. This year ,  the employees o f  our  coi!ipLiny in t o t a l  w i l l  
r ece ive  approxiniately 5500,000 as their  s h a r e  o f  the pot f o r  their  continued 
high p roduc t iv i ty .  The continued high persondl product 1vit.y o f  our  people i s  
abso lu t e ly  e s s e n t i a l  i f  we a r e  t o  continlie t o  s u c c e s s f u l l y  grew. 
We wculd hope ttut those who have the r e s p o n s i b i l i t y  f o r  the admin i s t r a t ion  
O u r  
We simply 
We a t  Ransome f e e l  s t rongly  t h a t  t h i s  must be done. 
of our  n,jt i o n ' s  a i r p o r t s  wi 1 1  consider  t he  needs o f  ciir indus t ry  i n  f,itiire 
a i r p o r t  p l d n n i n g ,  as  .$ell as  keep dn open m i n d  i n  cons iJ t>r lng  what s o l u t i o n s  
exis t  t o  provide expanded f a c i l i t i e s .  . .  
I t  indeed has been a grea t  p leasure  t o  h d v e  th is  op:m'tunity t o  g ive  
you th i s  overview. I w i l l  .be very happy to answer any ques t ions  you m i g h t  have. 
Thank you very much. 
'. .- . 
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PUBLIC SERVICE USERS' WORKSHOP 
Or. John Zuk 
National Aeronautics and Space Administration 
Ames Research Center 
A special workshop on public service helicopter technology needs was 
Following is an outline of the findings and rmclusions of 
conducted by Ames Research Center on July 14-16, 1980. 
attended by some 100 government and industry representatives interested in 
this subject. 
this workshop. 
PUBLIC SERVICE HELICOPTER USES: 
Law Enforcement & Public Safety: 
The workshop was 
A. Law Enforcement 
1. Drug Enforcement & Detection 
2. Security (buildings & VIPs) 
3.  Surveillance (general ti covert) 
4. Search (fugitives & vehicles) 
5 .  Patrol 
6 .  Observation Post 
7. High Speed Pursuit 
8. Command Post 
9. Crowd Control (traffic & riots) 
10. Pollution Control 
11. 
12. Stolen Property Recovery 
Transport (VIPs & crime specialists) 
B. Public Safety 
1. 
2. 
3. 
4 .  
5. 
6. 
7 .  
8. 
9. 
Ambulance Escort 
C.saster Warning & Relief 
Emergency Cargo Transport 
Fire Detection 
Rescue 
Search (people lost) 
Traffic (emergency) 
Water Area Patrol 
Aerial Photography 
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Medical Services: 
A. Emergency Medical Services 
1. At the Scene Accident Pick-Ups 
a) traffic 
b )  occupational 
c) residential 
d )  recreational 
2. Interhospital Transfers 
a) critical patient transfer 
b )  neonatal transfer 
c )  burn patient transfer 
d) organ/blood transport 
e) medical supply transport 
f) medical equipment transport 
B. Search and Rescue 
1. Mountain Remote Site Rescue 
2. Ocean/River Rescue 
3 .  Missing of Late Vessels 
4 .  Ship Collisions and Groundings 
5. Missing Persons 
6 .  Aircraft Accident 
7 .  Erldangered Fire Fighting Personnel 
Environmental Control: 
A. Wildlife Management 
1. Herding Animals 
2. Tagging Animals 
3 .  Relocating Animais 
4 .  Damage Control 
5. Fish Stocking 
6. Fish t.ianagement 
7 .  Spraying Insecticide 
. 
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B. Surveys 
1. Animal & Fish Population 
2. Inspect Oil Platforms 
3.  Inspect Strip Mines 
4.  Inspect Power1 ines 
5 .  Inspect Dams & Reservoirs 
6. Aerial Photography 
7.  Factory Pollution Monitoring 
8. Wet 1 ands Inspection 
C. External Loads 
1. 
2. 
3 .  
4.  
5. 
6. 
7. 
8. 
Tower & Pole Setting 
Wire Stringing 
Pipeline Laying 
Liming Lakes 
Seeding Forests 
Remote Site Construction 
Remote Site Supply 
Snood I ng 
D. Land Management 
1. Fire Control 
a) Bureau of Land Management 
b )  U.S. Forest Service 
c) Bureru o f  Indisn Affairs 
2. Geological Studies 
a) exploration 
b )  earthquake research 
c) volcan? research 
d) channel rnoni toring 
3 .  Cadastral Surveys 
4 .  Electronic Surveys 
5. Resource Management 
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E. Transportation 
1. Inspection 
2. Work Crews 
3.  Survey Equipment 
4. Survey Personnel 
5. Resupply 
6. Search & Rescue 
Fire Fighting: 
A.  Transport Personnel 
1. Fire Crews 
2. Comnand Po:t 
3 .  
4 .  Suspended Maneuvering System 
Firefighting Tools, Hardware & Supplies 
B .  Retardent Applications 
C. Reconnsi ssance 
1. Mapping 
2. IR Sensing 
3 .  Cry Season Surveillance 
D. Backfiring 
Disaster Re1 ief: 
A .  
B. 
C. 
D. 
E. 
F. 
Lifesaving People Transport 
Life Sustaining Supply Transport 
Evacuation 
Early Warning & Response 
Comnand Fost 
Post Disaster Clean-Up 
i:  
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KEY MISSION DATA: 
Search and Rescue: 
U.S. Coast Guard - (1 yr. benefits - 1978) 
78,000 calls for assistance, 
4,300 lives saved. 
11,700 helicopter SARs, 1,953 lives saved 
Projected 25,000 he1 icopter SARs/yr. by 1990. 
a Swiss Air Rescue - 1978 
Doubled rescues since 1975. 
Performed 3,482 SARs. 
Transported 3,242 persons. 
a San Bernardino, California, County Agency - 1379 
7: takeoffs 
60 pickups 
85 transports 
24 lives saved 
28% survivabi 1 ity 
Emergency Nedical Service: 
a 
a 
0 
a 
a 
a 
a 
a 
a 
Trauma !,ills 115,000 pt?csons/yr. . .  
Trauma costs society $41.5 billion annudlly. 
Accidents are leading cause o f  death for people less than 38 years old. 
Accidents hospitalize 10.2 million people/year for one day or more. 
1 out of every 8 beds in general hospitals are occupied by trauma vi:tims. 
50% of all accidental deaths are due to the automc.)ile. 
Rural accidental death rate is 4 times urban. 
51,900 people died on highways in 1978. 
The helicopter can reduce response time to accident scene by as much as 80%. 
Proper use of advanced he1 icopter technology can reduce mortal i ty and 
morbidity by 50%. 
= S9B savings to nationlyr. 
= 9X total annual market value of helicopter production 
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Law Enforcement and Public Safety: . $6 billion cost of crime in U.S. (burglary, robbery, theft, auto theft) 
. 7% average reduction in crime using helicopter patrol for about 1% of 
pol ice budget . 
8.45 annual savings potential nationwide using helicopter patrol. 
helicopter compared to patrol car: . 
Surveys 30 times more area 
5 to 10 times faster response rate 
flys 3 times faster 
Fire Fighting: 
. 8,621 deaths, 1978 
. $1.95 billion annually 
. 32,023 people injured 
. over $5 billion ir! lost property 
TECHNOLOGY N E E D S :  
Vehicle Design: 
1. 
2. 
3. 
4 .  
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Increased speed (300 k t  dash, 30 min. max., 200 k t  max. continuous) 
Hige 20000 feet (si.1gle engine) 
Hose 10000 feet (single engine) 
Tw'r: engine 
Endurance - 4 hoiirs 
10900 lb max. G.W. 
20' rotor diameter 
Eliminate tail rotor 
Internal cabin area (60' high X 52" wide X 96" long) 
Modu 1 ar i zed cabin 
Pressurization* 
Autorotation capability 
Internal & external noise reduction 
Pilot operated hoist 
* Optional 
I I -1oc 
1 
I 
i 
15. 
16. 
17. 
1:1. 
19. 
20. 
21. 
22. 
23. 
24. 
;'5 a 
26 4 
Coii ipatiblc e l e c t r i c a l  system 
Stiut.dowii powcr capnbi 1 i t y  
Watrr/rct, i rd, int capdbi 1 i t y  
liiiproved ,I 1 1 t c r r i l  i ii 1 m l  i iiq g c , ~  
I i i iyrovcd v i s i b i 1 i t .y 
liiiprovcd iiianruver,ib i 1 i t.y 
S 1  i d i n g  cargo door 
In te l - l id1 K C ~ S S  t.o c,lt'go cabin 
Equ i piiipii t s to rage 
Cold i r i t c r i o r .  1 i g t i t i n g  
Hot r e f u c l - i n g  c,ip,ibi 1 i t y  
Qu ick  J C C t ? S S  Illd irlteiltlflct? 
1. 
2. 
3. 
4 .  
5. 
6 .  
7.  
8. 
9. 
10. 
Saft i ty mid K t > l i , i b i l i t y :  
1. Crdstlwot~ttly structtrt*c 
?. Crashwot-! t1y seats 
3. CI~JlstlWor t tiy t ut. 1 sy\ t Clll 
4 .  
5 . 
6. Improved tit' 1inc.t s 
7 .  Iiiipt~ovcd q r c s s  syb  tciii 
f l  riain,itc dyriaiiiic 1.01  1-over 
1 my row J res t r A i 11 t s y  s t cni 
, 
I 
8. Increased main rotor clearance 
9. Reduced tail rotor hazard (remove tail rotor) 
Removable ballistics protection & detection 
Fuel duitiping capabi 1 i ty 
10. Bjrdstrike protection 
11. 
12. 
13. Fire protection 
14. Hazardous material storage 
NavigationlGuidance & F1 ight Controls: 
1. Automatic flight control 
2. Combined controls 
3. Stabilization 
4. All weather capability 
5. Low airspeed measurement 
6. Electronic map display 
7. Precis ion locat iori/nav igat ion 
Aux i 1 i ary Sys tems : 
1. 
2. 
3 .  
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13.  
14. 
Hoist locations 21 capabilitie; 
Rappe 1 attachments 
Improved 1 it ter 
Litter suspension 
Night vision system . 
Improved search1 ight 
Optical equipment 
Photo/TV equipment 
On-board APU 
A/C visual identification 
C x  identifier 
Car lock-on 
Car stopper 
Tow ing' equ i prnen t 
I 1  -102 
Human Factors : 
1. Improved seats 
2. Environmental control 
3 .  Noise and vibration 
4 .  Control standardization 
5 .  Dual controls 
6. Visibility 
7. Integrated flight instruments 
Monitoring & Diagnostic Systems: 
1. Trend warning 
2. Computerized monitoring system 
3 .  Warninglcaution system 
4 .  Color coded annunciation 
5. Aural warning 
6. Head-up display 
7. Performance limitations 
"THERE IS A STRONG PROBABILITY THAT 3NE AIRCRAFT WITH MODULAR 
CAPABILITIES MAY BE SUITABLE FOR ALL PUP1 IC SERVICE MISSION AREAS." 
Working Group Chairman Consensus 
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